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A server receives a message from a receiving end.
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The server determines a response message.
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The server sends the first data stream and the response message to
the receiving end.

'
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The receiving end performs corresponding operation according to
the response message.
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Description

[0001] This application claims priority to Chinese Patent
Application No. 200910157623.9, filed with the Chinese
Patent Office on July 21, 2009 and entitled "METHOD
AND COMMUNICATION SYSTEM FOR IMPLEMENT-
ING STREAM SERVICES, AND RELEVANT DEVICE",
and Chinese Patent Application No. 200910207585.3,
filed with the Chinese Patent Office on October 23, 2009
and entitled "METHOD AND COMMUNICATION SYS-
TEM FOR IMPLEMENTING STREAM SERVICES, AND
RELEVANT DEVICE", which are incorporated herein by
reference in their entireties.

FIELD OF THE INVENTION

[0002] The presentinvention relates to the field of com-
munications technologies, and in particularly, to a meth-
od and acommunication system forimplementing stream
services, and a relevant device.

BACKGROUND OF THE INVENTION

[0003] With the development of multicast technolo-
gies, a media stream is transmitted usually through the
multicast technologies in a point-to-multipoint media
stream transmission system, for example, media servic-
es such as an Internet Protocol Television (IPTV), a net-
work television, a mobile television, or a Digital Television
(DTV) widely adopts the multicast technologies.

[0004] Quality of Experience (QoE) of a user is to eval-
uate the quality of a service from the perspective of the
experience of a common user. In an IPTV service, a
switch speed between multicasts is an important index
of affecting the QoE, and the switch period is a period
from the time of sending a switch instruction by the user
to the time of watching a new multicast program. In order
to reduce a switch delay of a receiving end between dif-
ferent multicasts, a rapid switch or a rapid multicast ac-
quisition method may be used. In such a method, the
receiving end first receives a unicast stream (rapidly sent
unicast stream generally), and after a period of time,
when a payload of the unicast stream is about to be the
same as a payload of the multicast stream or the unicast
stream catches up with the multicast stream, the receiv-
ing end is added into a multicast group to receive multi-
cast data.

[0005] In the whole process, the unicast stream pro-
vided by the server should meet the following require-
ments.

(1) The unicast stream needs to be sent from Key
Information such as a starting place of a Group of
Picture (GOP), and only such a manner can enable
the receiving end to process the data sent from a
multicast source.

(2) After the unicast stream is over, the data buffered
in a receiving end should be greater than or equal
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to afirst buffer requirement (such as a minimum buff-
er requirement). The first buffer requirement may be
relevant to application, for example, forward error
correction or retransmission is required after the uni-
cast stream is over.

[0006] Specifically, FIG. 1 is a schematic selection di-
agram of a starting point of a unicast stream. Referring
to FIG. 1, tc and td are different request time points of
two receiving ends, and after the server receives a chan-
nel switch request, in order to enable the receiving end
to decode video data after the receiving end receives the
video data, the unicast stream needs to be sent from the
starting place of the GOP. As for the request at the time
of tc, if the server begins to send a first data stream from
the nearest starting point tb of GOP b, the first buffer
requirement cannot be met, so the starting point needs
tobe put ahead to the starting place of GOP a for sending.
Asfor the request at the time of td, since the data between
tb and td may meet the first buffer requirement, the server
may begin to send the data from the starting place of
GOP b. In this way, as for the request at the time of tc,
a time shift between the unicast stream and the multicast
stream is (tc-ta), and as for the request at the time of td,
a time shift between the unicast stream and the multicast
stream is (td-tb), in which (tc-ta) > (td-tb). Therefore, the
same multicast channel program received by the two re-
ceiving ends is asynchronous, and the server sends dif-
ferent data amount to the two receiving ends and pro-
vides the two receiving ends with the services of different
time lengths.

[0007] Itcanbe known from the above description that,
after the server receives the multicast switch request, if
the sending of the unicast stream from a random access
point of the nearest media data cannot meet the minimum
buffer requirement, one or more random access points
ofthe media data need to be putahead for sending, which
limits flexibility of sending the data from the server to the
receiving end.

[0008] In such a process, the time of adding the re-
ceiving end into the multicast group is notified by the serv-
er, and when the notification message is lost, the receiv-
ing end cannot determine the time of adding into the mul-
ticast group. After a period of time, the receiving end has
no data for playing. Ifthe updated time message of adding
into the multicast group delivered by the server is lost,
the receiving end may be too early or too late to be added
into the multicast group, causing a double stream prob-
lem or a problem that the unicast stream cannot catch
up with the multicast stream.

SUMMARY OF THE INVENTION

[0009] Embodiments of the present invention provide
a method and a communication system forimplementing
stream services, and a relevant device, which can im-
prove data sending flexibility.

[0010] An embodiment of the present invention pro-
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vides a method for implementing stream services, where
the method includes: determining, by a server, a re-
sponse message, in which the response message in-
cludes: at least one of an interval between a first data
stream and a second data stream, latest data information
of the second data stream, and rate change point infor-
mation of the first data stream; and sending, by the serv-
er, the first data stream and the response message to a
receiving end, so that the receiving end performs corre-
sponding operation according to the response message.
[0011] An embodiment of the present invention pro-
vides a method for implementing stream services, where
the method includes: receiving, by a receiving end, a re-
sponse message from a server, in which the response
message includes at least one of an interval between a
first data stream and a second data stream, latest data
information of the second data stream, and rate change
pointinformation of the first data stream; and performing,
by the receiving end, corresponding operation according
to the response message.

[0012] An embodiment of the present invention pro-
vides a method for implementing stream services, where
the method includes: receiving, by a server, a message
from areceiving end, in which the message includes data
processing capability information of the receiving end;
determining, by the server, a response message accord-
ing to the data processing capability information, in which
the response message includes atleastone of aninterval
between a first data stream and a second data stream,
latest data information of the second data stream, time
required for catching up with the second data stream by
the first data stream, and rate change point information
of the first data stream; and sending, by the server, the
first data stream and the response message to the re-
ceiving end, so that the receiving end performs data
processing according to the response message.

[0013] An embodiment of the present invention pro-
vides a method for implementing stream services, where
the method includes: determining, by a server, a first
message, in which the first message includes at least
one of an interval between a first data stream and a sec-
ond data stream, latest data information of the second
data stream, time required for catching up with the sec-
ond data stream by the first data stream, and rate change
point information of the first data stream; and sending,
by the server, the first data stream and the first message
to a receiving end, so that the receiving end performs
data processing according to the first message.

[0014] An embodiment of the present invention pro-
vides a communication system, where the communica-
tion system includes: a server, configured to determine
a response message, in which the response message
includes: at least one of an interval between a first data
stream and a second data stream, latest data information
of the second data stream, and rate change point infor-
mation of the first data stream, and send the first data
stream and the response message to a receiving end,;
and the receiving end, configured to receive the first data
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stream and the response message from the server, and
perform corresponding operation according to the re-
sponse message.

[0015] An embodiment of the present invention pro-
vides a communication system, where the communica-
tion system includes: a server, configured to receive a
message from a receiving end, in which the message
includes data processing capability information of the re-
ceiving end, determine a response message according
to the data processing capability information, in which
theresponse message includes atleastone ofaninterval
between a first data stream and a second data stream,
latest data information of the second data stream, time
required for catching up with the second data stream by
the first data stream, and rate change point information
of the first data stream, and send the first data stream
and the response message to the receiving end; and the
receiving end, configured to receive the first data stream
and the response message from the server, and perform
data processing according to the response message.
[0016] An embodiment of the present invention pro-
vides a communication system, where the communica-
tion system includes: a server, configured to determine
a first message, in which the first message includes at
least one of an interval between a first data stream and
a second data stream, latest data information of the sec-
ond data stream, time required for catching up with the
second data stream by the first data stream, and rate
change point information of the first data stream, and
send the first data stream and the first message to a
receiving end; and the receiving end, configured to re-
ceive the first data stream and the first message sent
from the server, and perform data processing according
to the first message.

[0017] An embodiment of the present invention pro-
vides a server, where the server includes: a response
generation module, configured to determine a response
message, in which the response message includes: at
least one of an interval between a first data stream and
a second data stream, latest data information of the sec-
ond data stream, and rate change point information of
the first data stream; and a sending module, configured
to send the first data stream and the response message
to a receiving end, so that the receiving end performs
corresponding operation according to the response mes-
sage.

[0018] An embodiment of the present invention pro-
vides a server, where the server includes: a receiving
unit, configured to receive a message from a receiving
end, in which the message includes data processing ca-
pability information of the receiving end; a determining
unit, configured to determine a response message ac-
cording to the data processing capability information, in
which the response message includes at least one of an
interval between a first data stream and a second data
stream, latest data information of the second data
stream, time required for catching up with the second
data stream by the first data stream, and rate change
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point information of the first data stream; and a sending
unit, configured to send the first data stream and the re-
sponse message to the receiving end, so that the receiv-
ing end performs data processing according to the re-
sponse message.

[0019] An embodiment of the present invention pro-
vides a server, where the server includes: a determining
unit, configured to determine a first message, in which
the first message includes at least one of an interval be-
tween afirst data stream and a second data stream, latest
datainformation of the second data stream, time required
for catching up with the second data stream by the first
data stream, and rate change point information of the
first data stream; and a sending unit, configured to send
the first data stream and the first message to a receiving
end, so that the receiving end performs data processing
according to the first message.

[0020] An embodiment of the present invention pro-
vides a network device, where the device includes: a re-
ceiving module, configured to receive a response mes-
sage from a server, in which the response message in-
cludes: at least one of an interval between a first data
stream and a second data stream, latest data information
of the second data stream, and rate change point infor-
mation of the first data stream; and a determining module,
configured to determine interval information according to
the response message, and determine, according to the
interval information, time of obtaining the second data
stream.

[0021] An embodiment of the present invention pro-
vides a network device, where the device includes: adata
receiving unit, configured to receive a first data stream
and a message from a server, in which the message from
the server includes: at least one of an interval between
a first data stream and a second data stream, latest data
information of the second data stream, time required for
catching up with the second data stream by the first data
stream, and rate change pointinformation of the first data
stream; and a data processing control unit, configured to
perform data processing according to the message from
the server.

[0022] It can be seen from the above technical solu-
tions that, the embodiments of the present invention have
the following advantages.

[0023] Throughthe embodiments of the presentinven-
tion, the server may send information such as the interval
between the first data stream and the second data stream
to the receiving end, so that the receiving end can acquire
the information of the sent first data stream and the sec-
ond data stream, and subsequent operation is performed
according to the information, for example, the time of
requesting the second data stream is calculated or adata
processing speed of the receiving end is adjusted, which
may prevent the server from calculating and delivering
the time of requesting the second data stream by the
receiving end. If the server delivers the time of requesting
the second data stream, a double stream problem due
to the loss of the information delivered by the server or
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the risk that the first data stream cannot catch up with
the second data stream may be avoided, and the flexi-
bility of sending the data from the server to the receiving
end is also improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] To illustrate the technical solutions according
to the embodiments of the present invention or in the
prior art more clearly, the accompanying drawings for
describing the embodiments or the prior art are intro-
duced briefly in the following. Apparently, the accompa-
nying drawings in the following description are only some
embodiments of the present invention, and persons of
ordinary skill in the art can derive other drawings from
the accompanying drawings without creative efforts.

FIG. 1 is a schematic selection diagram of a starting
point of a first data stream;

FIG. 2(a) is a schematic diagram of an embodiment
of a method for implementing stream services ac-
cording to the present invention;

FIG. 2(b) is a schematic diagram of a message for-
mat of a response message according to an embod-
iment of the present invention;

FIG. 2(c) is a schematic diagram of another message
format of a response message according to an em-
bodiment of the present invention;

FIG. 3 is a schematic diagram of another embodi-
ment of a method for implementing stream services
according to the present invention;

FIG. 4 is a schematic diagram of another embodi-
ment of a method for implementing stream services
according to the present invention;

FIG. 5 is a schematic diagram of another embodi-
ment of a method for implementing stream services
according to the present invention;

FIG. 6 is a schematic diagram of a stream service
implementing process coordinate according to an-
other embodiment of the present invention;

FIG. 7 is a schematic diagram of another stream
service implementing process coordinate according
to an embodiment of the present invention;

FIG. 8 is a schematic diagram of another embodi-
ment of a method for implementing stream services
according to the present invention;

FIG. 9 is a schematic diagram of another embodi-
ment of a method for implementing stream services
according to the present invention;

FIG. 10 is a schematic diagram of another embodi-
ment of a method for implementing stream services
according to the present invention;

FIG. 11 is a schematic diagram of an embodiment
of a communication system according to the present
invention;

FIG. 12 is a schematic diagram of an embodiment
of a server according to the present invention;

FIG. 13 is a schematic diagram of another embodi-
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ment of a server according to the present invention;
FIG. 14 is a schematic diagram of another embodi-
ment of a server according to the present invention;
FIG. 15 is a schematic diagram of an embodiment
of a network device according to the present inven-
tion; and

FIG. 16 is a schematic diagram of another embodi-
ment of a network device according to the present
invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0025] The technical solutions in the embodiments of
the present invention will be clearly and completely de-
scribed in the following with reference to the accompa-
nying drawings in the embodiments of the present inven-
tion. It is obvious that the embodiments to be described
are only a part rather than all of the embodiments of the
present invention. All other embodiments obtained by
persons skilled in the art based on the embodiments of
the present invention without creative efforts shall fall
within the protection scope of the present invention.
[0026] Embodiments of the present invention provide
a method and a communication system forimplementing
stream services, and a relevant device, so as to improve
data sending flexibility.

[0027] In the embodiment of the present invention, a
receiving end may be a client device for requesting
stream services, such as a computer, a media player, or
a cell phone, and a device for providing the receiving end
with the stream services may be a network side device,
such as a server. The server is taken as an example in
the embodiment of the present invention for illustration,
but the device is not limited to the server.

[0028] Inthe embodiment of the presentinvention, lat-
est data information of a second data stream may be
latest serial number (SN) information of the second data
stream, or latest time information (for example, a Time
Stamp (TS)) of the second data stream. The latest data
information of the second data stream in the subsequent
embodiments may be as described in the above, but is
not limited to the above description.

[0029] Inthe embodimentofthe presentinvention, rate
change point information of a first data stream includes
rate change time of the first data stream, such as a time
difference between the time when the rate of the first data
stream starts to change and the time of starting to send
the first data stream, or a media TS difference between
the time when the rate of the first data stream starts to
change and the media timestamp of a first data packet
ata starting position of the first data stream, or an interval
between the first data stream when the rate changes and
the second data stream, or data amount buffered by the
receiving end or buffer time when the rate of the first data
stream changes, or the reduced data amount or time in
the interval between the first data stream and the second
data stream when the rate of the first data stream chang-
es. The rate change point information of the first data
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stream in the subsequent embodiments may be as de-
scribed in the above, but is not limited to the above de-
scription.

[0030] Inthe embodiment of the presentinvention, the
interval (or offset information) may be the data amount
information such as the number of packets, a difference
between SNs, or the number of bytes, or may be time
information, for example a difference between media
TSs, or a difference between local time. The interval in
the subsequent embodiments may be as described in
the above, but is not limited to the above description.
[0031] Inthe embodiment of the present invention, the
interval between the first data stream and the second
data stream may be directly obtained from a response
message delivered by the server, or may be obtained by
calculating according to the latest data information of the
second data stream in the response message and the
information of the first data packet at the starting position
of the first data stream, or may be obtained by calculating
according to the latest data information of the second
data stream in the response message and the informa-
tion of the first data packet at the starting position of the
first data stream received by the receiving end. The in-
terval between the first data stream and the second data
stream in the subsequent embodiments may be as de-
scribed in the above, but is not limited to the above de-
scription.

[0032] In the embodiment of the present invention, a
buffer requirement refers to a requirement that the data
amount buffered by the receiving end or the buffer time
should meet. The buffer requirement may be an actual
buffer requirement or a converted buffer requirement, a
first buffer requirement may be minimum data amount or
time required for smooth data processing by the receiving
end, and a second buffer requirement may be maximum
data amount capable of being buffered by the receiving
end or the maximum buffer time. The buffer requirement,
the first buffer requirement and the second buffer require-
ment in the subsequent embodiments may be as de-
scribed in the above, but are not limited to the above
description.

[0033] Referring to FIG. 2(a), an embodiment of a
method for implementing stream services according to
the present invention includes the following steps 201,
202, 203 and 204.

[0034] Step 201: A server receives a message from a
receiving end.
[0035] The message of this embodiment in an actual

application may be a channel switch request, a multicast
switch request, a Rapid Acquisition of Multicast RTP Ses-
sions (RAMS) request, or request messages of other
types, and the specific type is not limited herein.

[0036] Step 202: The server determines a response
message.

[0037] In this embodiment, the server can determine
the response message after receiving the message sent
from the receiving end, in which the response message
may include at least one of starting position information
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of a first data stream, an interval between the first data
stream and a second data stream, and latest data infor-
mation of the second data stream. The response mes-
sage may further include time required for catching up
with the second data stream by the first data stream, rate
change point information of the first data stream, or data
processing control information.

[0038] The rate change point information of the first
data stream includes rate change time of the first data
stream, or an interval between the first data stream when
the rate changes and the second data stream, or data
amount buffered by the receiving end or buffer time when
the rate of the first data stream changes, or the reduced
data amount or time in the interval between the first data
stream and the second data stream when the rate of the
first data stream changes. The rate change point infor-
mation of the first data stream in the subsequent embod-
iments may be as describedinthe above, butis not limited
to the above description.

[0039] It should be noted that, the first data stream of
this embodiment may be a unicast stream or a multicast
stream in an actual application, and the second data
stream may also be the unicast stream or the multicast
stream. In this embodiment and the subsequent embod-
iments, the unicast stream may be used as the first data
stream, and the multicast stream may be used as the
second data stream. It can be understood that, in the
actual application, other manners may also be used,
which are not limited herein.

[0040] The interval (or offset information) in the em-
bodiment of the present invention may be data amount
information such as the number of packets, a difference
between SNs, data size, or time information. The latest
data information of the second data stream may be latest
SN information of the second data stream and/or latest
time information (for example, a TS) of the second data
stream.

[0041] Itshould be noted that, in the actual application,
step 201 may not be executed in the solution of this em-
bodiment, that is, the server does not need to determine
the response message only after receiving the message
from the receiving end, and may directly determine the
response message according to data information in a
local buffer of the server, in which the response message
may also include at least one of starting position infor-
mation of the first data stream, the interval between the
first data stream and the second data stream, the latest
data information of the second data stream, the time re-
quired for catching up with the second data stream by
the first data stream, the rate change point information
of the first data stream, and the data processing control
information.

[0042] Step203: The serversends the firstdata stream
and the response message to the receiving end.

[0043] After the server generates the response mes-
sage, the server can send the response message and
the first data stream to the receiving end.

[0044] It should be noted that, in this embodiment, the
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server may send the response message to the receiving
end through multiple manners, and one of the manners
may be as shown in FIG. 2(b), in which a distance pa-
rameter is a parameter of the interval, the length of the
field may be 16 bits, and the length of the distance pa-
rameter field is not limited herein.

[0045] The interval may be a difference value between
the SNs of Packet 1 and Packet 2, a difference value
between corresponding time (Presentation TSs (PTSs),
Decoding TSs (DTSs), or TSs) of Packet 1 and Packet
2, or the size of the data amount (the number of bytes)
between Packet 1 and Packet 2.

[0046] Packet 1refersto alabel of a starting data pack-
et of the first data stream, and Packet 2 refers to a label
of a latest data packet of the second data stream.
[0047] An extension field and the distance parameter
field have no required sequence between.

[0048] Another manner may be as shownin FIG. 2 (c),
that is, in a Real-time Control Protocol (RTCP), the dis-
tance parameter field may include the following formats.

1) The interval between the first data stream and the sec-
ond data stream is included.

[0049] The interval may be a difference value between
the SNs of Packet 1 and Packet 2, a difference value
between corresponding time (PTSs, DTSs, or TSs) of
Packet 1 and Packet 2, or the size of the data amount
(the number of bytes) between Packet 1 and Packet 2.

[0050] Packet 1refersto alabel of a starting data pack-
et of the first data stream, and Packet 2 refers to a label
of a latest data packet of the second data stream.

2) FirstSN and NewSN are included.

[0051] FirstSN indicates the SN of Packet 1, and
NewSN indicates the SN of Packet 2, and the receiving
end may calculate the interval between the first data
stream and the second data stream according to a dif-
ference between the two SNs.

[0052] Itshould be noted that, FirstSN may not be sent,
and merely NewSN is sent. The receiving end may judge
FirstSN according to the received data, and then calcu-
late the interval between the first data stream and the
second data stream.

[0053] Itshould be noted that, the sequence of FirstSN
and NewSN is not limited.

3) FirstPTS and NewPTS are included.

[0054] FirstPTS indicates a PTS of Packet 1, and
NewPTS indicates a PTS of Packet 2, and the receiving
end may calculate the interval between the first data
stream and the second data stream according to a dif-
ference between the two PTSs.

[0055] It should be noted that, FirstPTS may not be
sent, and merely NewPTS is sent. The receiving end may
judge FirstPTS according to the received data, and then
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calculate the interval between the first data stream and
the second data stream.

[0056] It should be noted that, the sequence of
FirstPTS and NewPTS is not limited.

4) FirstPTS and NewPTS are included.

[0057] FirstPTS indicates a DTS of Packet 1, and
NewPTS indicates a DTS of Packet 2, and the receiving
end may calculate the interval between the first data
stream and the second data stream according to a dif-
ference between the two DTSs.

[0058] It should be noted that, FirstDTS may not be
sent, and merely NewDTS is sent. The receiving end may
judge FirstDTS according to the received data, and then
calculate the interval between the first data stream and
the second data stream.

[0059] It should be noted that, the sequence of First-
DTS and NewDTS is not limited.

5) FirstTS and NewTS are included.

[0060] FirstTS indicates a TS of Packet 1, and NewTS
indicates a TS of Packet 2, and the receiving end may
calculate the interval between the first data stream and
the second data stream according to a difference be-
tween the two TSs.

[0061] Itshould be noted that, FirstTS may not be sent,
and merely NewTS is sent. The receiving end may judge
FirstTS according to the received data, and then calcu-
late the interval between the first data stream and the
second data stream.

[0062] It can be understood that, the interval between
the first data stream and the second data stream may be
sent by using the above manner in the subsequent em-
bodiments.

[0063] Itshould be noted that, the sequence of FirstTS
and NewTS is not limited.

[0064] The distance parameter field of this embodi-
ment may also be borne through an RAMS-I message,
and the interval information between the first data stream
and the second data stream mentioned in the above, that
is, the FirstSN information, the NewSN information, the
FirstPTS information, the NewPT information, the First-
DTS information, the NewDTS information, the FirstTS
information, and the NewTS information, may also adopt
a type-length-value (TLV) format.

[0065] Step 204: The receiving end performs corre-
sponding operation according to the response message.
[0066] In this embodiment, the server sends the re-
sponse message to the receiving end, and then the re-
ceiving end can perform the corresponding operation ac-
cording to the response message.

[0067] It should be noted that, the specific operation
may be various, such as performing data processing or
determining the time of obtaining the second data stream,
which is respectively described in the following.
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1. The receiving end performs data processing according
to the response message.

[0068] In such a manner, the message sent from the
receiving end to the server may carry data processing
capability information of the receiving end, in which the
data processing capability information includes informa-
tion indicating whether the receiving end supports rapid/
slow data processing, and a degree of the supported rap-
id/slow data processing.

[0069] It should be noted that, the data processing of
this embodiment may be decoding, playing, datareading,
data consumption, data tailoring, data duplication, data
insertion, or data processing of other types. The data
processing in the subsequent embodiments may be as
described in the above, but is not limited to the above
description.

[0070] In this embodiment, the server determines the
response message according to the supported slow/rap-
id data processing capability information and data infor-
mation buffered by the server, in which the response
message includes atleast one or more of starting position
information of the first data stream, the interval (or offset
information) between the first data stream and the sec-
ond data stream, latest data information of the second
data stream, a lasting period of the first data stream, a
speed of the first data stream, the time required for catch-
ing up with the second data stream by the first data
stream, rate change point information of the first data
stream, data processing control information, or estimated
first data amount buffered by the receiving end or the
buffer time, and is not limited to the above information.

[0071] It should be noted that, the first data stream of
the embodiment of the presentinvention may be a unicast
stream or a multicast stream in an actual application, and
the second data stream may also be the unicast stream
or the multicast stream. In this embodiment and the sub-
sequent embodiments, the unicast stream may be used
as the first data stream, and the multicast stream may
be used as the second data stream. It can be understood
that, in the actual application, other manners may also
be used, which are not limited herein.

[0072] The interval (or offset information) in this em-
bodiment may be data amount information such as the
number of packets, a difference between SNs, data size,
or time information. The latest data information of the
second data stream may be latest SN information of the
second data stream and/or latest time information (for
example, a TS) of the second data stream.

[0073] It should be noted that, in this embodiment and
the subsequent embodiments, the described intervals
may all be as described in the above, but are not limited
to the above description.

[0074] In this embodiment, the server may use a de-
fault first buffer requirement and/or a second buffer re-
quirement. The buffer requirement may refer to a require-
ment that the data amount buffered by the receiving end
or the buffer time should meet.
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In this embodiment, the buffer requirement may be an
actual buffer requirement or a converted buffer require-
ment, the first buffer requirement may be minimum data
amount or time required for smooth data processing by
the receiving end, and the second buffer requirement
may be maximum data amount capable of being buffered
by the receiving end or the maximum buffer time.

The buffer requirement, the first buffer requirement and
the second buffer requirementin the subsequent embod-
iments may be as described in the above, but are not
limited to the above description.

[0075] Inthis embodiment, the firstdata amountortime
may be data amount buffered by the receiving end or
buffer time when the first data stream is over or after the
first data stream is over, data amount buffered by the
receiving end or buffer time when the first data stream
catches up with the second data stream or after the first
data stream catches up with the second data stream,
data amount buffered by the receiving end or buffer time
in a certain data processing start condition, or data
amount buffered by the receiving end or buffer time after
a period of time.

The first data amount or time in the subsequent embod-
iments may be as describedinthe above, butis not limited
to the above description.

[0076] In this embodiment, a method for determining
the interval (or offset information) between the first data
stream and the second data stream, and for determining
a start position of sending the first data stream may be
as shown in FIG. 1. It is supposed that the data amount
or time of the server between a point tb and a point tc is
relatively small, and the server estimates that the data
amount buffered by the receiving end or the buffer time
is less than the first buffer requirement in a pre-configu-
ration condition. However, if the receiving end has a slow
data processing capability, for example, the receiving
end may perform the data processing at 3/4 times of a
normal speed, the server may begin to send the first data
stream at the point tb, the interval (or offset information)
is the data amount or time between the point tb and the
point tc, and the start position information of sending the
first data stream is the data information at the point tb. If
the receiving end does not have the slow data processing
capability, the server may begin to send the first data
stream at the point ta, the interval (or offset information)
is the data amount or time between the point ta and the
point tc, and the start position information of sending the
first data stream is the data information at the point ta.
The method for determining the interval (or offset infor-
mation) between the first data stream and the second
data stream, and for determining a start position of send-
ing the first data stream may be as described in the above,
but is not limited to the above method.

[0077] Inthis embodiment, the data processing control
information may include a rapid data processing param-
eter, a slow data processing parameter, or a delay data
processing parameter. The data processing parameter
may be an indication of rapid data processing/slow data
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processing/delay data processing, speed information of
rapid data processing/slow data processing, time infor-
mation of rapid data processing/slow data processing, or
time information of delay data processing. The speed
information may be a data processing speed, a multiple
of a normal speed, inserting m frames or duplicating n
frames or delaying n frames, presentation interval be-
tween changed frames or images, or other information
capable of obtaining the data processing speed. The time
information may be time length, x inserted or duplicated
or delayed frames in all, or other information capable of
obtaining the time information.

[0078] The data processing control information in the
subsequent embodiments may be as described in the
above, but is not limited to the above description.

The server may estimate the data amount buffered by
the receiving end or the buffer time in the pre-configura-
tion condition. When the data amount or time is less than
a pre-configured first buffer requirement, the slow data
processing parameter or the delay data processing pa-
rameter is determined; and when the data amount or time
is greater than a pre-configured second buffer require-
ment, the rapid data processing parameter or the delay
data processing parameter is determined.

[0079] After the server generates the response mes-
sage, the server can send the response message and
the first data stream to the receiving end.

[0080] In this embodiment, after the receiving end re-
ceives the first data stream and the response message,
if the response message includes the interval (or offset
information) between the first data stream and the sec-
ond data stream, or the estimated first data amount buff-
ered by the receiving end or the buffer time, the receiving
end may determine the data amount or time correspond-
ing to a real interval according to the interval (or offset
information) between the first data stream and the sec-
ond data stream or the estimated first data amount buff-
ered by the receiving end or the buffer time, and judges
whether the data amount or time corresponding to the
real interval meets the pre-configured first buffer require-
ment. If the data amount or time corresponding to the
real interval is less than the first buffer requirement, slow
processing is performed on the first data stream; if the
data amount or time corresponding to the real interval is
greater than the pre-configured second buffer require-
ment, rapid processing is performed on the first data
stream; and if the data amount or time corresponding to
thereal interval is less than or equal to the pre-configured
second buffer requirement and is greater than or equal
tothe pre-configured first buffer requirement, normal data
processing is performed on the first data stream.
[0081] In this embodiment, the real interval may be an
actual interval (or offset information) between the first
data stream and the second data stream, may be an in-
terval (or offset information) obtained by adding the ac-
tual interval to an interval calculated by the receiving end
in a start condition, may be an interval (or offset informa-
tion) between the second data stream and a data stream
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that is processed by the receiving end in the condition
that the first data stream is over and/or the first data
stream catches up with the second data stream and/or
in a certain data processing start condition and/or after
a period of time, or may be the data amount buffered by
the receiving end or the buffer time in the condition that
the first data stream is over and/or the first data stream
catches up with the second data stream and/or in a cer-
tain data processing start condition and/or after a period
of time.

[0082] The real interval in the subsequent embodi-
ments may be as described in the above, butis not limited
to the above description.

If the response message includes the starting point po-
sition information of the first data stream, and/or the latest
data information of the second data stream, and/or the
lasting period of the first data stream and speed informa-
tion of the first data stream, and/or rate change point
information of the first data stream, and/or the time of
catching up with the second data stream by the first data
stream, the receiving end may calculate the interval (or
offset information) between the first data stream and the
second data stream according to the information, and
then determines the data amount or time corresponding
to the real interval, and afterward performs the process-
ing same as the above manner.

[0083] In this embodiment, the receiving end may ac-
quire that the service data stream between the time tc
and the time tb is a half of the first buffer requirement
according to the response message, and then the receiv-
ing end may perform slow data processing at 3/4 times
of a normal speed or may perform the data processing
after a period of time.

[0084] If the response message includes the data
processing control information, after the receiving end
receives the response message, the receiving end per-
forms rapid data processing or slow data processing or
delay data processing on the first data stream according
to the rapid data processing parameter, the slow data
processing parameter, or the delay data processing pa-
rameter.

[0085] It should be noted that, in this embodiment, the
first buffer requirement s less than or equal to the second
buffer requirement, the pre-configuration condition may
be a condition that the first data stream is over, and/or
may be a condition the first data stream catches up with
the second data stream, and/or may be a certain data
processing start condition, and/or may be a period of
time. In this embodiment, if the message in step 201 fur-
ther carries the buffer requirement which may be the first
buffer requirement or the second buffer requirement, and
then the first buffer requirement or the second buffer re-
quirementin step 202 may use thefirst buffer requirement
or the second buffer requirement carried in the message.
[0086] In this embodiment, the receiving end receives
the second data stream at appropriate time. The appro-
priate time may be time during a receiving process of the
first data stream or after the first data stream is over.
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[0087] Thisembodimentmay be applied to media serv-
ices such as an IPTV, a network television, a mobile tel-
evision,oraDTV, ormay also be applied to other services
related to a stream switch. For example, the receiving
end first receives the first data stream (rapidly sent first
data stream generally), and after a period of time, if pay-
loads of the first data stream and the second data stream
are about to be the same or the first data stream catches
up with the second data stream, the receiving end re-
ceives the second data stream.

[0088] In this embodiment, the server may send infor-
mation such as the interval (or offset information) be-
tween the first data stream and the second data stream
tothereceiving end, so that the receiving end can perform
data processing according to the information, thereby im-
proving the data sending flexibility from the server to the
receiving end.

[0089] Likewise, referringto FIG. 2(a), another embod-
iment of a method for implementing stream services ac-
cording to the present invention includes the following
steps.

[0090] Step 201: A server receives a message from a
receiving end.

In this embodiment, the message may include a data
processing start condition of the receiving end.

[0091] Step 202: The server determines a response
message according to the message received from the
receiving end.

[0092] In this embodiment, the response message
may carry the data processing start condition suggested
by the server. When the server determines the response
message, a default first buffer requirement and a second
buffer requirement may be used. The server estimates
data amount buffered by the receiving end or buffer time
in a pre-configuration condition, and when the data
amount or time is less than a pre-configured first buffer
requirement, the server may suggest using a larger data
processing start condition; and when the data amount or
time is greater than a pre-configured second buffer re-
quirement, the server may suggest using a smaller data
processing start condition. For example, if the data
processing start condition of the receiving end is 300 ms,
the default first buffer requirement is 500 ms, and the
server estimates that the buffer time of the receiving end
is 400 ms when the first data stream is over under 100
ms start delay, the server may suggest that the start delay
of the receiving end is 200 ms.

[0093] The pre-configuration condition of this embod-
iment may be a condition that the first data stream is over,
and/or may be a condition that the first data stream catch-
es up with the second data stream, and/or may be a cer-
tain data processing start condition, and/or may be a pe-
riod of time.

[0094] Step 203: The server sends the response mes-
sage and the first data stream to the receiving end.
[0095] Step 204: The receiving end performs data
processing on the first data stream according to the re-
ceived response message.
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In this embodiment, after receiving the response mes-
sage, the receiving end may determine the data process-
ing start condition suggested by the server to perform
the data processing.

In this embodiment, the receiving end receives a second
data stream at appropriate time. The appropriate time
may be time during a receiving process of the first data
stream or after the first data stream is over.

[0096] Thisembodimentmay be appliedto media serv-
ices such as an IPTV, a network television, a mobile tel-
evision,oraDTV, or may also be applied to other services
related to a stream switch. For example, the receiving
end first receives the first data stream (rapidly sent first
data stream generally), and after a period of time, if pay-
loads of the first data stream and the second data stream
are about to be the same or the first data stream catches
up with the second data stream, the receiving end re-
ceives the second data stream.

[0097] In this embodiment, the server may send the
information such as the first data stream and a data
processing start condition to the receiving end, so that
the receiving end can perform data processing according
to the data processing start condition, thereby improving
data sending flexibility from the server to the receiving
end.

[0098] Referring to FIG. 3, another embodiment of a
method for implementing stream services according to
the present invention includes the following steps.
[0099] Step 301: A server determines a first message.
In this embodiment, the server may determine the first
message according to data information buffered by the
server, in which the first message includes at least one
or more of starting position information of a first data
stream, an interval (or offset information) between the
first data stream and a second data stream, latest data
information of the second data stream, a lasting period
of the first data stream, a speed of the first data stream,
the time required for catching up with the second data
stream by the first data stream, rate change point infor-
mation of the first data stream, data processing control
information, or estimated first data amount buffered in a
receiving end or buffertime, and is not limited to the above
information.

[0100] It should be noted that, in this embodiment, the
process of determining the above information by the serv-
er is similar to step 202 in the embodiment shown in FIG.
2(a), which is not described herein again.

[0101] The interval (or offset information) between the
first data stream and the second data stream may be
data amount information such as the number of packets,
adifference between SNs, data size, or time information.
The latest data information of the second data stream
may be latest SN information of the second data stream
and/or latest time information (for example, a TS) of the
second data stream.

[0102] Step302: The serversends the first data stream
and the first message to the receiving end. In this em-
bodiment, step 302 is similar to step 203 in the embodi-
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ment shown in FIG. 2(a), and the response message in
step 203 is merely replaced by the first message in step
302, which is not described herein again.

[0103] Step 303: The receiving end performs data
processing according to the first message.

In this embodiment, step 303 is similar to step 204 in the
embodiment shown in FIG. 2(a), and the response mes-
sage in step 204 is merely replaced by the first message
in step 303, which is not described herein again.

In this embodiment, the receiving end receives the sec-
ond data stream at appropriate time. The appropriate
time may be time during a receiving process of the first
data stream or after the first data stream is over.

[0104] Thisembodimentmay be applied to media serv-
ices such as an IPTV, a network television, a mobile tel-
evision,oraDTV, ormay also be applied to other services
related to a stream switch. For example, the receiving
end first receives the first data stream (rapidly sent first
data stream generally), and after a period of time, if pay-
loads of the first data stream and the second data stream
are about to be the same or the first data stream catches
up with the second data stream, the receiving end re-
ceives the second data stream.

It should be noted that, in this embodiment, before step
301, the method may further include one step that is an
optional step.

[0105] Theserverreceivesamessage fromareceiving
end.

[0106] The message may be a channel switch request,
a multicast switch request, an RAMS request, or request
messages of other types, the specific type is not limited
thereto, and the message may further carry a buffer re-
quirement of the receiving end.

If the message may further carry the buffer requirement
of the receiving end, in step 302, the server determines,
according to the buffer requirement included in the mes-
sage, a start position of sending the first data stream,
and further determines the first message according to
the start position of sending the first data stream and the
data information buffered by the server, which is specif-
ically as follows.

[0107] The receiving end calculates requirementinfor-
mation of the receiving end according to data processing
capability information of the receiving end and/or a data
processing start condition requirement, in which the spe-
cific requirement information may be at least one or more
of a minimum interval (or offset information) between the
first data stream and the second data stream, the starting
position information of the first data stream, the latest
data information of the second data stream, the lasting
period of the first data stream, the speed of the first data
stream, the time required for catching up with the second
data stream by the first data stream, rate change point
information of the first data stream, the data processing
control information, or the estimated first data amount
buffered in a receiving end or the buffer time, and is not
limited to the above information. Then, the receiving end
sends a message to the server, in which the message
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carries the requirement information or the buffer require-
ment through the conversion of the requirement informa-
tion, and the requirement information may be the time or
the data amount.

After receiving the message from the receiving end, the
server determines actual requirement information ac-
cording to the buffer requirement of the receiving end or
the requirement information of the receiving end, and
sends the actual requirement information to the receiving
end, in which the actual requirement information may be
carried in the first message.

[0108] The actual requirement information may be at
least one or more of the interval (or offset information)
between the first data stream and the second data
stream, the starting position information of the first data
stream, the latest data information of the second data
stream, the lasting period of the first data stream, the
speed of the first data stream, the time required for catch-
ing up with the second data stream by the first data
stream, the rate change point information of the first data
stream, the data processing control information, or the
estimated first data amount buffered by the receiving end
or the buffer time, and is not limited to the above infor-
mation.

After receiving the actual requirement information from
the server, the receiving end may first judge whether the
actual requirement information is within a pre-configura-
tion scope, if the actual requirement information is within
the pre-configuration scope, the receiving end may de-
termine the data processing start condition and/or a data
processing speed to control the data processing accord-
ing to the requirement information sent by the receiving
end, or may also adjust the data processing speed and/or
a data processing delay to control the data processing
according to the actual requirement information; and if
the actual requirement information is not within the pre-
configuration scope, the receiving end adjusts the data
processing speed and/or the data processing start con-
dition to control the data processing according to the ac-
tual requirement information.

[0109] It should be noted that, after the receiving end
sends the message, the receiving end may not neces-
sarily wait for the actual requirement information send by
the server, but may directly determines the data process-
ing start condition and/or the data processing speed to
control the data processing according to the requirement
information or the buffer requirement send by the receiv-
ing end.

[0110] In this embodiment, the server may send infor-
mation such as the interval between the first data stream
and the second data stream to the receiving end, so that
the receiving end can perform data processing according
to the information, thereby improving the data sending
flexibility from the server to the receiving end.

[0111] Referring to FIG. 4, another embodiment of a
method for implementing stream services according to
the present invention includes the following steps.
[0112] Step 401: A server receives a message from a
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receiving end.

The message of this embodiment in an actual application
may be a channel switch request, a multicast switch re-
quest, an RAMS request, or request messages of other
types, and the specific type is not limited herein.

[0113] Step 402: The server adjusts or modifies data
in a first data stream.

[0114] Specifically, in this embodiment, the server may
add information into the first data stream, delete data
from the first data stream, modify data information, or re-
compress data in the first data stream. The added data
may be information of a previous frame repeatedly proc-
essed in n times, or time information of a previous frame
repeatedly processed.

The deleting of the data may be to delete partial media
data from the data stream.

[0115] The modified datainformation may be decoding
time information, presentation time information, senttime
information, or media information in the data stream.
The recompressing of the data may be to transcode a
new data stream after a part of original data is deleted.
[0116] In this embodiment, the server may use a de-
fault first buffer requirement and/or a second buffer re-
quirement, and if the message in step 401 includes the
first buffer requirement and/or the second buffer require-
ment, the server may use the first buffer requirement
and/or the second buffer requirement in step 401.
[0117] The server estimates the data amount buffered
by the receiving end or the buffer time in a pre-configu-
ration condition. When the data amount or the time is
less than a pre-configured first buffer requirement, the
server may add some data into the first data stream, or
modifies some data information, so that a time length of
processing the first data stream by the receiving end is
increased; and when the dataamount or the time is great-
er than a pre-configured second buffer requirement, the
server may delete some data from the first data stream,
re-compress the data, or modify some data information,
so that the time of processing the first data stream by the
receiving end is reduced.

[0118] The definition of the first buffer requirement and
the second buffer requirement in this embodiment is the
same as the definition in the embodiment shown in FIG.
2(a), which is not described herein again.

[0119] Inthis embodiment, the buffer requirement may
be an actual buffer requirement or a converted buffer
requirement.

[0120] The pre-configuration condition of this embod-
iment may be a condition that the first data stream is over,
and/or may be a condition that the first data stream catch-
es up with the second data stream, and/or may be a cer-
tain data processing start condition, and/or may be a pe-
riod of time.

[0121] Step 403: The server sends the adjusted or
modified first data stream to the receiving end.

[0122] After adjusting or modifying the first data
stream, the server can send the first data stream to the
receiving end.
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[0123] Step 404: The receiving end performs data
processing on the adjusted or modified first data stream.
[0124] Afterreceiving the adjusted or modified first da-
ta stream, the receiving end can directly perform data
processing on the first data stream.

[0125] In this embodiment, the receiving end receives
the second data stream at appropriate time. The appro-
priate time may be time during a receiving process of the
first data stream or after the first data stream is over.
[0126] Thisembodimentmay be appliedto media serv-
ices such as an IPTV, a network television, a mobile tel-
evision,oraDTV, or may also be applied to other services
related to a stream switch. For example, the receiving
end first receives the first data stream (rapidly sent first
data stream generally), and after a period of time, if pay-
loads of the first data stream and the second data stream
are about to be the same or the first data stream catches
up with the second data stream, the receiving end re-
ceives the second data stream.

[0127] In this embodiment, the server may send a
lengthened first data stream or a shortened first data
stream to the receiving end, thereby improving data
sending flexibility from the server to the receiving end.
[0128] Referring to FIG. 5, another embodiment of a
method for implementing stream services according to
the present invention includes the following steps.
[0129] Step 501: A server receives a message from a
receiving end.

[0130] The message in an actual application may be
a channel switch request, a multicast switch request, an
RAMS request, or request messages of other types, and
the specific type is not limited herein.

[0131] Step 502: The server sends a first data stream
and a response message to the receiving end. In this
embodiment, after receiving the message from the re-
ceiving end, the server sends the first data stream and
the response message to the receiving end.

[0132] Step 503: The receiving end performs data
processing on the first data stream.

[0133] After receiving the first data stream from the
server, the receiving end can determine whether data
amount of data stored in a local buffer or time meets a
buffer requirement.

[0134] In this embodiment, the specific determining
manner may be as follows.

(1) When the receiving end begins to receive the
second data stream, after data of the second data
stream is connected to the received first data stream,
the receiving end may read the data in a local buffer,
and then acquires whether the data amount in the
buffer or the buffer time meets the buffer require-
ment, in which the buffer requirement may be a first
buffer requirement or a second buffer requirement.
(2) When the receiving end begins to receive the
second data stream, the receiving end may read the
data in the local buffer, and then acquires whether
the data amount in the buffer or the buffer time meets
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the buffer requirement, in which the buffer require-
ment may be a first buffer requirement or a second
buffer requirement.

(3) In the process of receiving the first data stream,
the receiving end may detect whether the data
amount in the local buffer or the buffer time meets
the buffer requirementin real time, in which the buffer
requirement may be a second buffer requirement.

[0135] Whenthereceiving end determines that the da-
ta amount in the local buffer or the buffer time is less than
the first buffer requirement, slow data processing is per-
formed on the first data stream; and when the receiving
end determines that the data amount in the local buffer
or the buffer time is greater than the second buffer re-
quirement, rapid data processing is performed on the first
data stream; and when the receiving end determines that
the data in the local buffer meets both the first buffer
requirement and the second buffer requirement, normal-
speed data processing is performed on the first data
stream.

[0136] It should be noted that, in step 501 of this em-
bodiment, the message sent from the receiving end to
the server may further include data processing capability
information of the receiving end.

[0137] If the message sent from the receiving end to
the server may further include the data processing ca-
pability information of the receiving end, the server may
determine information such as a starting point of the first
data stream according to the data processing capability
information before step 502, and sends the first data
stream and the response message to the receiving end.
The receiving end executes the operation same as the
operation in step 503, which is not described herein
again.

[0138] In this embodiment, the receiving end may fur-
ther judge whether the data amount in the local buffer or
the buffer time is less than a pre-configured second buffer
requirement, and if the data amount in the local buffer or
the time is not less than the pre-configured second buffer
requirement, rapid processing is performed on the first
data stream.

[0139] In this embodiment, the definition of the first
buffer requirement and the second buffer requirement is
the same as the definition in the embodiment shown in
FIG. 2(a), which is described herein again.

[0140] In this embodiment, the buffer requirement may
be an actual buffer requirement or a converted buffer
requirement, which is not limited herein.

In this embodiment, the receiving end receives the sec-
ond data stream at appropriate time. The appropriate
time may be time during a receiving process of the first
data stream or after the first data stream is over.

[0141] Thisembodimentmay be applied to media serv-
ices such as an IPTV, a network television, a mobile tel-
evision,oraDTV, or may also be applied to other services
related to a stream switch. For example, the receiving
end first receives the first data stream (rapidly sent first
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data stream generally), and after a period of time, if pay-
loads of the first data stream and the second data stream
are about to be the same or the first data stream catches
up with the second data stream, the receiving end re-
ceives the second data stream.

[0142] Inthisembodiment, whenthereceivingend per-
forms slow data processing, data amount of the first data
stream sent by the server may be reduced, thereby re-
ducing a load of the server. When the receiving end per-
forms rapid data processing, a time shift between users
may be reduced, so that the content watched by different
users is synchronous as much as possible, thereby im-
proving user experience. 2. The receiving end deter-
mines, according to the response message, time of ob-
taining the second data stream.

[0143] Inthe embodiment of the presentinvention, the
time of obtaining the second data stream may be time of
sending a message (for example, a Source Filtering
Group Management Protocol (SFGMP) message) for re-
questing the second data stream or time of receiving the
second data stream.

[0144] In an actual application, when the server sends
a unicast stream to the receiving end in a period of time,
the receiving end is added into a multicast group to re-
ceive an original multicast stream, and the time of adding
the receiving end into the multicast group is generally
determined by the server. In the embodiment of the
present invention, a method for implementing stream
services may generally include the following steps.

1) The receiving end sends a channel switch request
to a channel switch server.

2) The server sends the response message to the
receiving end.

3) The server rapidly sends a unicast stream to the
receiving end.

4) During a process of providing services, the server
sends a notification message at least once to instruct
the receiving end to be added into the multicast
group.

5) During a process of providing services, the server
may adjust a data sending rate.

6) Thereceiving endis added into the multicast group
according to time carried in the notification message.
7) The server sends a unicast stream at a reducing
speed till catching up with the multicast stream.

[0145] For ease of understanding, a specific coordi-
nate system s used to indicate the condition of the stream
services in the following. Referring to FIG. 6, a horizontal
coordinate indicates the time, an ordinate indicates me-
diadata, anoblique line 39 indicates the multicast stream,
an oblique line 29 formed by oblique lines 40 and 41
indicates the unicast stream sent by the server, and an
oblique line 38 indicates the media data consumed by
the receiving end.

Slopes of the oblique line 38 and the oblique line 39 rep-
resent multicast rates, and meanwhile are rates of the
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data consumed by the receiving end. The slopes of the
oblique line 38 and the oblique line 39 are the same in a
normal case.

[0146] H indicates an interval between the received
unicast stream and the multicast stream at that time after
the receiving end requests the channel switch, and may
be equal to media data amount corresponding to a time
shift between the unicast stream and the multicast
stream.

T indicates the time of normally adding into the multicast
group, C indicates a unicast end point, and Z indicates
the unicast data amount delivered from the server to the
receiving end in a normal case.

In step 4), in order to avoid a problem that the receiving
end is too early or too late to be added into the original
multicast group, the server needs to calculate in advance
the time T of adding the receiving end into the multicast
group, and then sends the time T to the receiving end.
The server may change a sending speed according to a
condition of a network or the receiving end during a proc-
ess of sending the unicast stream, and may inform the
receiving end of a new adding time during the change of
the speed. The receiving end is added into the multicast
group according to the newly received time.

[0147] However, such a notification mechanism is un-
reliable. The notification message sent by the server is
possibly lost in the network, thereby causing a problem
that the receiving end cannot be added into the multicast
group at appropriate time.

If the loss of the notification message causes a problem
that the time of adding the receiving end into the multicast
group is delayed (that is, point T in FIG. 6 shifts to the
right), the corresponding point J' may also shift to the
right. Then, the unicast data amount of the server may
be increased, and the serving time of the server is also
lengthened (that is, point C shifts to the right), which in-
creases a load of the server. If the time of adding into the
multicast group is too late, for example, the point J’ shifts
to the right of the point C, the data buffered before the
receiving end is added into the multicast group is ex-
hausted, and the channel switch fails.

[0148] The embodiment of the present invention fur-
ther provides a method for implementing stream servic-
es. In this method, the receiving end is not required to
fully depend on the adding time informed by the server
and can determine the appropriate adding time, thereby
avoiding the problem caused by the loss of the notification
message.

For ease of description, a stream service coordinate di-
agram according to the embodiment of the present in-
vention is first described in the following. Referring to
FIG. 7, specific definitions of parameters are the same
as the specific definitions of the parameters in FIG. 6,
which are not described in detail herein again.

[0149] During a channel switch process of this embod-
iment, the server may send the data at a reduced speed
when the server will soon catch up with the multicast
stream, and prepares to receive the multicast stream.
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That is to say, the time of adding into the multicast group
should be close to speed reduction time.

[0150] Referring to FIG. 7, during a period of rapidly
sending the unicast stream, since the speed of the uni-
cast stream is greater than a data consumption speed,
data amount buffered by the receiving end is gradually
increased (that is, B1->B2 is gradually increased).
After a sending speed of the server is reduced at the time
of T2, if the receiving end is still not added into the mul-
ticast group, since the speed of the unicast stream is less
than the data consumption speed, the data amount buff-
ered by the receiving end may be gradually reduced (that
is, B1->B3 is gradually reduced).

[0151] If the speed of the server after the reduction of
speed is equal to the data consumption speed, and the
receiving end is still not added into the multicast group
after the reduction of speed, the data amount buffered
by the receiving end basically remains the same (that is,
after the data amount is increased from B1 to B2, the
data amount remains at B2).

It can be known from such a phenomenon that, in the
case that the receiving end is not added into the multicast
group, if it is detected at the time of T that the buffered
data amount begins to reduce or remains the same after
being increased to a certain degree, it indicates that the
server has sent the data at a reduced speed, and the
time of adding into the multicast group should be close
to the time of T.

[0152] Generally,ifthe serverreducesthe speed when
the server will soon catch up with the original multicast
stream, data amount buffered in a receiving end should
be close to a value of H. For example, when the speed
is reduced at the time of T2 in FIG. 7, the data amount
B2 buffered by the receiving end much close to H.

It can be seen from the above description that, if the serv-
er can send the interval H between the unicast stream
and the original multicast stream to the receiving end,
the receiving end may also determine, according to a
change trend buffered by the receiving end, appropriate
time of adding into the multicast group.

[0153] The method for implementing stream services
according to the embodiment of the present invention is
described in detail in the following. Referring to FIG. 8,
another embodiment of a method for implementing
stream services according to the present invention in-
cludes the following steps.

Step 801: A server receives a message from a receiving
end.

The message in an actual application may be a channel
switch request, a multicast switch request, an RAMS re-
quest, or request messages of other types, and the spe-
cific type is not limited herein. Step 802: The server de-
termines a response message according to the message
received from the receiving end.

[0154] In this embodiment, the response message
may carry at least one of starting position information of
a first data stream, an interval between the first data
stream and a second data stream, latest data information
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of the second data stream, and rate change point infor-
mation of the first data stream.

[0155] In this embodiment, the first data stream may
be a unicast stream, and the second data stream may
be an original multicast stream.

[0156] The interval (or offset information) between the
first data stream and the second data stream may be
data amount information such as the number of packets,
a difference between SNs, data size, or time information.
The latest data information of the second data stream
may be latest SN information of the second data stream,
and/or latest time information (for example, a TS) of the
second data stream.

[0157] Itshould be noted that, in the actual application,
step 801 may not be executed in the solution of this em-
bodiment, that is, the server does not need to determine
the response message only after receiving the message
from the receiving end, and may directly determine the
response message according to data information in a
local buffer of the server, in which the response message
may also include at least one of the starting position in-
formation of the first data stream, the interval between
the first data stream and the second data stream, the
latest data information of the second data stream, and
the rate change point information of the first data stream.
Step 803: The server sends the first data stream and the
response message to the receiving end, so that the re-
ceiving end determines, according to the response mes-
sage, the time of obtaining the second data stream.
[0158] In the actual application, the server may send
the data stream to the receiving end in a unicast stream
type or in a multicast stream type. An encapsulation for-
mat of the data stream sent by the server is not limited,
which may be directly copied original multicast data, orig-
inal multicast data stream after re-encapsulation, a data
packet encapsulated in a retransmission data packet for-
mat, or data of the original data stream with re-encapsu-
lation or without re-encapsulation.

It should be noted that, the sending of the response mes-
sage and the first data stream by the server has no strict
sequence relation, that is, the server may first send the
first data stream and then sends the response message,
or the server first sends the response message and then
sends the first data stream, or the server sends the re-
sponse message and the first data stream at the same
time.

[0159] After the server sends the first data streamin a
period of time, the server may stop sending the first data
stream, and the specific process is not limited herein.
In this embodiment, after the server sends the first data
stream and the response message to the receiving end,
the receiving end can determine, according to the re-
sponse message and the data amount buffered in a re-
ceiving end, the time of obtaining the second data stream.
The method for implementing the stream services ac-
cording to the embodiment of the present invention is
described from a perspective of the server in the above,
and is further described in the following from a perspec-
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tive of the receiving end. Referring to FIG. 9, another
embodiment of a method for implementing stream serv-
ices according to the present invention includes the fol-
lowing steps.

Step 901: A receiving end sends a message to a server.
The message in an actual application may be a channel
switch request, a multicast switch request, an RAMS re-
quest, or request messages of other types, and the spe-
cific type is not limited herein. Step 902: The receiving
end receives a response message sent from the server.
[0160] After sending the message to the server, the
receiving end may receive a first data stream and the
response message from the server.

[0161] In this embodiment, the response message is
determined by the server according to the message sent
from the receiving end and data in a local buffer of the
server, and includes at least one of starting position in-
formation of the first data stream, an interval between
the first data stream and a second data stream, latest
data information of the second data stream, and rate
change point information of the first data stream.
[0162] The first data stream may be a unicast stream,
and the second data stream may be an original multicast
stream.

[0163] Itshould be noted that, in the actual application,
step 901 may not be executed, that is, the receiving end
does not need to send the message to the server, and
may directly receive the response message from the
server, in which the response message is determined by
the server according to the data in a local buffer, and may
also include at least one of the starting position informa-
tion of the first data stream, the interval between the first
data stream and the second data stream, the latest data
information of the second data stream, and the rate
change point information of the first data stream.

Step 903: The receiving end determines, according to
the response message, time of obtaining the second data
stream.

[0164] After receiving the response message, the re-
ceiving end detects the bufferinformation of the receiving
end. Inthe embodiment of the present invention, the buff-
erinformation may be dataamount of the first data stream
buffered in a receiving end, or time information of the first
data stream buffered in a receiving end, or a rate of the
first data stream buffered in a receiving end. Data amount
of the first data stream buffered in the receiving end may
be the number of packets or the number of bytes in the
buffer; the time information of the first data stream buff-
ered in the receiving end may be time when the receiving
end exhausts the data, or a difference value between
time information of a latest data packet buffered in the
buffer and time information of an earliest data packet, in
which the time information of the data packet may be a
TS of the data packet or time carried in a load of the data
packet. As described in the above, the time of obtaining
the second data stream should be close to the speed
reduction time, so the receiving end may determine the
time of obtaining the second data stream through the
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following manners. (1) The receiving end detects the buff-
er information of the receiving end.

When the buffer information begins to reduce or remain
the same after being increased to the interval/offset in-
formation, itis determined that the currenttime is the time
of obtaining the second data stream.

(2) The receiving end detects the buffer information of
the receiving end.

[0165] When the bufferinformation reaches a pre-con-
figured threshold of the interval/offset information, it is
determined that the current time is the time of obtaining
the second data stream.

For example, in the embodiment of the present invention,
H is used to indicate the interval/offset information (using
time as a unit) and the pre-configured threshold may be
set to (H-At).

a value of At may be 0.1 second (s), and is not limited
herein.

(3) The receiving end detects the buffer information of
the receiving end.

[0166] Thereceiving end obtains the data amount buff-
ered by the receiving end or the buffer time according to
the rate change point information of the first data stream
when the rate of the first data stream changes. When the
buffer information reaches a pre-configured threshold of
the data amount buffered by the receiving end or the
buffer time when the rate of the first data stream changes,
it is determined that the current time is the time of obtain-
ing the second data stream.

[0167] For example, in the embodiment of the present
invention, H’ is used to indicate time information buffered
by the receiving end when the rate of the first data stream
changes, and the pre-configured threshold may be set
to (H’-At), in which a value of At, for example, may be
0.1s, and is not limited herein.

[0168] The method for obtaining the data amount buff-
ered by the receiving end or the buffer time according to
the rate change point information of the first data stream
when the rate of the first data stream changes includes
the following manners. The data amount buffered by the
receiving end or the buffer time when the rate of the first
data stream changes is directly obtained from the rate
change point information of the first data stream, or is
calculated according to the rate change time of the first
data stream, or is calculated according to a difference
between the time when the rate of the first data stream
starts to change and a media TS of the first data packet
at a starting position of the first data stream, or is calcu-
lated according to an interval between the first data
stream when the rate changes and the second data
stream and the interval between the first data stream and
the second data stream when the first data stream is
started to be sent, or is calculated according to the re-
duced data amount or time at an interval between the
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first data stream and the second data stream when the
rate of the first data stream changes. In the present in-
vention, The method for obtaining the data amount buff-
ered by the receiving end or the buffer time according to
the rate change point information of the first data stream
when the rate of the first data stream changes is de-
scribed in the above, but is not limited to the above de-
scription.

(4) The receiving end detects a speed of receiving the
data.

[0169] T is equal to the interval/offset information di-
vided by the speed of receiving the data.

When the receiving end passes through a period of time
with a length T close to a pre-configured threshold, it is
determined that the current time is the time of obtaining
the second data stream.

[0170] It can be understood that, in this embodiment,
several examples are used to describe a process of de-
termining the time of obtaining the second data stream,
and in the actual application, more determining manners
may be used, which are not limited herein.

[0171] It should be noted that, in this embodiment, if
the response message includes the interval/offset infor-
mation between the first data stream and the second data
stream, the receiving end may directly obtain the infor-
mation from the response message; and if the response
message merely includes the latest data information of
the second data stream, the receiving end may also cal-
culate the interval/offset information between the first da-
ta stream and the second data stream according to the
latest data information of the second data stream and
the starting position of the first data stream. The specific
manners are not limited herein.

Step 904: The receiving end obtains the second data
stream.

[0172] After determining the time of obtaining the sec-
ond data stream, the receiving end can send a message
for requesting the second data stream. If the second data
stream is a multicast data stream, the receiving end
sends a message for requesting adding into the multicast
group to obtain the second data stream.

[0173] When the receiving end is added into the mul-
ticast group and begins to receive the original multicast
stream, the receiving end may send a unicast stream
stop message to the server to request the server to stop
sending the unicast stream.

The method for implementing stream services according
to the embodiment of the present invention is described
in detail in the following from a perspective of interaction
between the server and the receiving end. Referring to
FIG. 10, another embodiment of a method for implement-
ing stream services according to the present invention
includes the following steps.

Step 1001: The receiving end sends a message to the
server.

The message in an actual application may be a channel
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switch request, a multicast switch request, an RAMS re-
quest, or request messages of other types, and the spe-
cific type is not limited herein. Step 1002: The server
determines a response message.

After receiving the message sent from the receiving end,
the server can feed back the response message to the
receiving end, in which the response message not only
includes the content in an original response message,
but also includes at least one of starting position infor-
mation of the first data stream, an interval between the
first data stream and the second data stream, latest data
information of the second data stream, and rate change
point information of the first data stream.

In this embodiment, the first data stream may be a unicast
stream, and the second data stream may be an original
multicast stream.

[0174] The interval (or offset information) between the
first data stream and the second data stream may be
data amount information such as the number of packets,
a difference between SNs, data size, or time information.
The latest data information of the second data stream
may be latest SN information of the second data stream,
and/or latest time information (for example, a TS) of the
second data stream.

[0175] It should be noted that, the interval/offset infor-
mation may be information without any processing, which
may be, for example, time required for processing data
between ta and tc as shown in FIG. 1 at a normal data
processing speed, a difference between TSs of real-time
transmission protocol packets corresponding to ta and
tc as shown in FIG. 1, a difference between PTSs or
DTSs in transmission streams in real-time transmission
protocol packets corresponding to ta and tc as shown in
FIG. 1, a difference between server system time corre-
sponding to ta and tc, or a difference between Program
Clock References (PCRs) corresponding to ta and tc, or
may also be data after reduction or amplification of the
above information, and is not limited herein.

It should be noted that, in the actual application, step
1001 may not be executed in the solution of this embod-
iment, that is, the server does not need to determine the
response message only after receiving the message from
the receiving end, and may directly determine the re-
sponse message according to data information in a local
buffer of the server, in which the response message may
also include at least one of the starting position informa-
tion of the first data stream, the interval between the first
data stream and the second data stream, the latest data
information of the second data stream, and the rate
change point information of the first data stream.

Step 1003: The server sends the first data stream and
the response message to the receiving end.

In the actual application, the server may send the data
stream to the receiving end in a unicast stream type or
in a multicast stream type. An encapsulation format of
the data stream sent by the server is not limited, which
may be directly copied original multicast data, original
multicast data stream after re-encapsulation, a data
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packet encapsulated in a retransmission data packet for-
mat, or data of the original data stream with re-encapsu-
lation or without re-encapsulation.

[0176] It should be noted that, the sending of the re-
sponse message and the first data stream by the server
has no strict sequence relation, that is, the server may
first send the first data stream and then sends the re-
sponse message, or the server first sends the response
message and then sends the first data stream, or the
server sends the response message and the first data
stream at the same time. Step 1004: The receiving end
receives the response message sent from the server.
Inthis embodiment, the response message is determined
by the server according to the message sent from the
receiving end and data in a local buffer of the server, and
includes at least one of the starting position information
of the first data stream, the interval between the first data
stream and the second data stream, the latest data in-
formation of the second data stream, and the rate change
point information of the first data stream.

Step 1005: The receiving end determines, according to
the response message, time of obtaining the second data
stream.

[0177] After receiving the response message, the re-
ceiving end may detect information of the received data.
As described in the above, the time of obtaining the sec-
ond data stream is close to the speed reduction time, so
the receiving end may determine the time of obtaining
the second data stream through the following manners.

(1) The receiving end detects the buffer information of
the receiving end.

[0178] When the buffer information begins to reduce
or remain the same after being increased to the interval/
offset information, it is determined that the current time
is the time of obtaining the second data stream.

(2) The receiving end detects the buffer information of
the receiving end.

[0179] When the buffer information reaches a pre-con-
figured threshold close to the interval/offset information,
it is determined that the current time is the time of obtain-
ing the second data stream. (3) The receiving end detects
the buffer information of the receiving end.

When the buffer information reaches a pre-configured
threshold close to the rate change point information of
the first data stream, it is determined that the current time
is the time of obtaining the second data stream. (4) The
receiving end detects a speed of receiving the data.

T is equal to the interval/offset information divided by the
speed of receiving the data.

When the receiving end passes through a period of time
with a length T close to a pre-configured threshold, it is
determined that the current time is the time of obtaining
the second data stream.

[0180] It can be understood that, in this embodiment,
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several examples are used to describe a process of de-
termining the time of obtaining the second data stream,
and in the actual application, more determining manners
may be used, which are not limited herein.

It should be noted that, in this embodiment, if the re-
sponse message includes the interval/offset information
between the first data stream and the second data
stream, the receiving end may directly obtain the infor-
mation from the response message; and if the response
message merely includes the latest data information of
the second data stream, the receiving end may also cal-
culate the interval/offset information between the first da-
ta stream and the second data stream according to the
latest data information of the second data stream and
the starting position of the first data stream. The specific
manners are not limited herein.

[0181] It should be noted that, when the server chang-
es a sending speed of the first data stream, the server
may also send an adding time calculated by the server
to the receiving end through a notification message.
[0182] In this embodiment, if the receiving end re-
ceives the notification message, the receiving end may
also determine, according to the adding time and the re-
sponse message, the time of obtaining the second data
stream. The specific manner may be as follows.

[0183] If the adding time in the notification message is
earlier than the time of obtaining the second data stream
calculated by the receiving end, and meanwhile the re-
ceiving end is not added into the multicast group, the
receiving end is added into the multicast group at the
adding time.

[0184] If the adding time in the notification message is
later than the time of obtaining the second data stream
calculated by the receiving end, and meanwhile the re-
ceiving end is not added into the multicast group, the
receiving end is added into the multicast group at the
time of obtaining the second data stream.

[0185] After the receiving end is added into the multi-
cast group and begins to receive the original multicast
stream, the receiving end may send a unicast stream
stop message to the server to request the server to stop
sending the unicast stream, or the server may automat-
ically stop sending the unicast stream after sending the
unicast stream in a period of time, which is not limited
herein.

In this embodiment, when the receiving end does not
receive from the server a notification indicating the add-
ing time or receives a wrong notification, the receiving
end delivers the information of this embodiment, so that
the receiving end is added into the multicast group at
appropriate time, thereby avoiding a problem that the re-
ceiving end cannot be added into the multicast group or
is added into the multicast group at wrong time, and
avoiding a problem that a double stream problem occurs
in the receiving end or the unicast stream cannot catch
up with the multicast stream.

[0186] A communication system according to an em-
bodiment of the present invention is described in the fol-
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lowing. Referring to FIG. 11, an embodiment of a com-
munication system according to the present invention in-
cludes: a server 1101, and a receiving end 1102.

The server 1101 is configured to determine a response
message, in which the response message includes at
least one of starting position information of a first data
stream, an interval between the first data stream and a
second data stream, latest data information of the second
data stream, and rate change point information of the
first data stream, and send the first data stream and the
response message to the receiving end 1102.

[0187] Thereceiving end 1102 is configured to receive
the first data stream and the response message from the
server 1101, and perform corresponding operation ac-
cording to the response message.

[0188] The receiving end 1102 of this embodiment is
specifically configured to perform data processing or de-
termine time of obtaining the second data stream accord-
ing to the response message.

[0189] The communication system of this embodiment
may be specifically divided into the following conditions
according to operation manners of the receiving end
1102.

1. The receiving end 1102 performs the data processing
according to the response message.

[0190] Likewise, referring to FIG. 11, the communica-
tion system of this embodiment includes a server 1101
and a receiving end 1102.

[0191] The server 1101 is configured to receive a mes-
sage from the receiving end 1102, in which the message
includes data processing capability information of the re-
ceiving end 1102, determine a response message ac-
cording to the data processing capability information and
data information buffered by the server, in which the re-
sponse message includes at least one or more of starting
position information of a first data stream, an interval (or
offset information) between the first data stream and a
second data stream, latest data information of the second
data stream, a lasting period of the first data stream, a
speed of the first data stream, time required for catching
up with the second data stream by the first data stream,
rate change point information of the first data stream,
data processing control information, or estimated first da-
ta amount buffered by the receiving end or buffer time,
and is not limited to the above information; and send the
first data stream and the response message to the re-
ceiving end 1102.

[0192] In this embodiment, a process of determining
the response message by the server 1101 is the same
as the process of determining the response message in
step 202 in the embodiment as shown in FIG. 2(a), which
is not described in detail herein again.

The receiving end 1102 is configured to receive the first
data stream and the response message sent from the
server 1101, and perform data processing according to
the response message.
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[0193] Inthisembodiment, thereceivingend 1102 may
be a client device for requesting stream services, such
as a computer, a media player, or a cell phone, and the
server 1101 for providing the receiving end with the
stream services may be other network devices. The serv-
er is taken as an example in the embodiment of the
present invention for description, but the device is not
limited to the server.

[0194] In this embodiment, the receiving end 1102 ob-
tains the interval (or offset information) between the first
data stream and the second data stream according to
the response message, and performs slow processing
or rapid processing on the first data stream according to
the interval (or offset information) between the first data
stream and the second data stream and a buffer require-
ment. The specific time and manners of the slow process-
ing or the rapid processing are the same as that in the
description in the embodiment as shown in FIG. 2(a),
which are not described in detail herein again.

[0195] Inthis embodiment, the data processing control
information in the response message includes a rapid
data processing parameter, a slow data processing pa-
rameter, or a delay data processing parameter.

[0196] The receiving end 1102 performs rapid data
processing according to the rapid data processing pa-
rameter, or performs slow data processing according to
the slow data processing parameter, or performs delay
data processing according to the delay data processing
parameter.

In this embodiment, the receiving end 1102 receives the
second data stream at appropriate time. The appropriate
time may be time during a receiving process of the first
data stream or after the first data stream is over.

[0197] Thisembodimentmay be applied to media serv-
ices such as an IPTV, a network television, a mobile tel-
evision,oraDTV, ormay also be applied to other services
related to a stream switch. For example, the receiving
end 1102 first receives the first data stream (rapidly sent
first data stream generally), and after a period of time, if
payloads of the first data stream and the second data
stream are about to be the same or the first data stream
catches up with the second data stream, the receiving
end 1102 receives the second data stream.

[0198] Likewise, referring to FIG. 11, another embod-
iment of a communication system according to the
present invention includes a server 1101 and a receiving
end 1102.

[0199] The server 1101 is configured to receive a mes-
sage from the receiving end 1102, in which the message
includes a data processing start condition of the receiving
end 1102, determine a response message according to
the data processing start condition and data information
buffered by the server, in which the response message
at least includes a data processing start condition sug-
gested by the server, and send the first data stream and
the response message to the receiving end 1102.
[0200] In this embodiment, when the server 1101 de-
termines the response message, a default first buffer re-
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quirement and a second buffer requirement may be used.
The server 1101 estimates data amount buffered by the
receiving end and buffer time in a pre-configuration con-
dition, and when the data amount or time is less than a
pre-configured first buffer requirement, the server may
suggest using a larger data processing start condition;
and when the data amount or time is greater than a pre-
configured second buffer requirement, the server may
suggest using a smaller data processing start condition.
For example, if the data processing start condition of the
receiving end is 300 milliseconds (ms), the default first
buffer requirement is 500 ms, and the server estimates
that the buffer time of the receiving end is 400 ms when
the first data stream is over under 100 ms start delay,
the server may suggest that the start delay of the receiv-
ing end is 200 ms.

The pre-configuration condition of this embodiment may
be a condition that the first data stream is over, and/or
may be a condition that the first data stream catches up
with the second data stream, and/or may be a certain
data processing start condition, and/or may be a period
of time.

[0201] The receivingend 1102 is configured to receive
the first data stream and the response message sent
from the server 1101, and perform data processing ac-
cording to the response message. In this embodiment,
the receiving end 1102 may be a client device for re-
questing stream services, such as a computer, a media
player, or a cell phone, and the server 1101 for providing
the receiving end with the stream services may be other
network devices. The server 1101 is taken as an example
in the embodiment of the present invention for descrip-
tion, but the device is not limited to the server.

[0202] Inthis embodiment, the receiving end 1102 ex-
ecutes delay data processing according to start delay
suggested by the server.

[0203] In this embodiment, the receiving end 1102 re-
ceives the second data stream at appropriate time. The
appropriate time may be time during a receiving process
ofthe first data stream or after the first data streamis over.
[0204] Thisembodimentmay be applied to mediaserv-
ices such as an IPTV, a network television, a mobile tel-
evision,ora DTV, ormay also be applied to other services
related to a stream switch. For example, the receiving
end 1102 first receives the first data stream (rapidly sent
first data stream generally), and after a period of time, if
payloads of the first data stream and the second data
stream are about to be the same or the first data stream
catches up with the second data stream, the receiving
end 1102 receives the second data stream.

[0205] Likewise, referring to FIG. 11, another embod-
iment of a communication system according to the
present invention includes a server 1101 and a receiving
end 1102.

[0206] The server 1101 is configured to determine a
first message, in which the first message includes at least
one or more of starting position information of a first data
stream, an interval (or offset information) between the
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first data stream and a second data stream, latest data
information of the second data stream, a lasting period
of the first data stream, a speed of the first data stream,
time required for catching up with the second data stream
by the first data stream, rate change point information of
the first data stream, data processing control information,
or estimated first data amount buffered by the receiving
end or buffer time, and is not limited to the above infor-
mation; and send the first data stream and the response
message to the receiving end 1102.

In this embodiment, a process of determining the first
message by the server 1101 is the same as the process
described in step 302 in the embodiment as shown in
FIG. 3, which is not described in detail herein again.
[0207] Thereceiving end 1102 is configured to receive
the first data stream and the first message sent from the
server, and perform data processing according to the first
message.

In this embodiment, the receiving end 1102 may be a
client device for requesting stream services, such as a
computer, a media player, or a cell phone, and the server
1101 for providing the receiving end with the stream serv-
ices may be other network devices. The server 1101 is
taken as an example in the embodiment of the present
invention for description, but the device is not limited to
the server.

[0208] Inthis embodiment, the receiving end 1102 ob-
tains the interval (or offset information) between the first
data stream and the second data stream according to
the response message, and performs slow processing
or rapid processing on the first data stream according to
the interval (or offset information) between the first data
stream and the second data stream and a buffer require-
ment. The specific time and manners of the slow process-
ing or the rapid processing are the same as the descrip-
tion in the embodiment as shown in FIG. 3, which are not
described in detail herein again.

[0209] Inthis embodiment, the data processing control
information in the response message includes a rapid
data processing parameter, a slow data processing pa-
rameter, or a delay data processing parameter.

[0210] The receiving end 1102 performs rapid data
processing according to the rapid data processing pa-
rameter, or performs slow data processing according to
the slow data processing parameter, or performs delay
data processing according to the delay data processing
parameter.

In this embodiment, the server 1101 is further configured
to receive a message from the receiving end 1102.
[0211] It should be noted that, the message from the
receiving end 1102 may further carry the buffer require-
ment, and the server 1101 determines, according to the
buffer requirement, a start position of sending the first
data stream, and determines the first message according
to the start position of sending the first data stream.

In this embodiment, the receiving end 1102 receives the
second data stream at appropriate time. The appropriate
time may be time during a receiving process of the first
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data stream or after the first data stream is over.

[0212] Thisembodimentmay be appliedto mediaserv-
ices such as an IPTV, a network television, a mobile tel-
evision,oraDTV, or may also be applied to other services
related to a stream switch. For example, the receiving
end 1102 first receives the first data stream (rapidly sent
first data stream generally), and after a period of time, if
payloads of the first data stream and the second data
stream are about to be the same or the first data stream
catches up with the second data stream, the receiving
end 1102 receives the second data stream.

In this embodiment, the server 1101 may send informa-
tion such as the interval (or offset information) between
the first data stream and the second data stream to the
receiving end 1102, so that the receiving end 1102 can
perform data processing according to the information,
thereby improving data sending flexibility from the server
1101 to the receiving end 1102.

Secondly, when the receiving end 1102 performs slow
data processing, data amount of the first data stream
sent from the server may be reduced, thereby reducing
a load of the server. When the receiving end 1102 per-
forms rapid data processing, a time shift between users
may be reduced, so that the content watched by different
users is synchronous as much as possible, thereby im-
proving user experience.

[0213] Likewise, referring to FIG. 11, another embod-
iment of a communication system according to the
present invention includes a server 1101 and a receiving
end 1102.

The server 1101 is configured to receive a message sent
from the receiving end 1102, adjust or modify data in a
first data stream, and send the adjusted or modified first
data stream to the receiving end 1102.

[0214] In this embodiment, a process of adjusting or
modifying the data in the first data stream by the server
1101 is the same as the process described in step 402
in the embodiment as shown in FIG. 4, which is not de-
scribed in detail herein again.

The receiving end 1102 is configured to receive the ad-
justed or modified first data stream sent from the server
1101, and perform data processing on the adjusted first
data stream.

[0215] Inthisembodiment,the receivingend 1102 may
be a client device for requesting stream services, such
as a computer, a media player, or a cell phone, and the
server 1101 for providing the receiving end with the
stream services may be other network devices. The serv-
er 1101 is taken as an example in the embodiment of the
present invention for description, but the device is not
limited to the server.

[0216] In this embodiment, the receiving end 1102 re-
ceives the second data stream at appropriate time. The
appropriate time may be time during a receiving process
of the first data stream or after the first data streamis over.
[0217] Thisembodimentmay be appliedto media serv-
ices such as an IPTV, a network television, a mobile tel-
evision,oraDTV, or may also be applied to other services
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related to a stream switch. For example, the receiving
end 1102 first receives the first data stream (rapidly sent
first data stream generally), and after a period of time, if
payloads of the first data stream and the second data
stream are about to be the same or the first data stream
catches up with the second data stream, the receiving
end 1102 receives the second data stream.

[0218] In this embodiment, the server 1101 may send
a lengthened first data stream or a shortened first data
stream to the receiving end 1102, thereby improving data
sending flexibility from the server 1101 to the receiving
end 1102. 2. The receiving end 1102 determines, accord-
ing to the response message, time of obtaining the sec-
ond data stream.

[0219] Likewise, referringto FIG. 11, a communication
system of this embodiment includes a server 1101 and
a receiving end 1102.

[0220] The server 1101 is configured to receive a mes-
sage from the receiving end 1102, and determine a re-
sponse message according to the message and data in
a local buffer of the server, in which the response mes-
sage includes at least one of starting position information
of a first data stream, an interval between the first data
stream and a second data stream, latest data information
of the second data stream, and rate change point infor-
mation of the first data stream, and send the first data
stream and the response message to the receiving end
1102.

[0221] The receiving end 1102 is configured to send a
message to the server 1101, receive the response mes-
sage and the first data stream sent from the server 1101,
and determine, according to the response message, the
time of obtaining the second data stream.

In this embodiment, the server 1101 may be further con-
figured to send a notification message including an add-
ing time to the receiving end when adjusting a sending
speed of the first data stream.

[0222] The receiving end 1102 is further configured to
determine, according to the adding time and the re-
sponse message, the time of obtaining the second data
stream.

The receiving end 1102 of this embodiment is further
configured to calculate interval/offset information be-
tween the first data stream and the second data stream
according to the latest data information of the second
data stream and a starting position of the first data
stream.

[0223] For ease of understanding, the communication
system in the embodiment of the present invention is
described in the following through a specific application
scenario.

When the receiving end 1102 needs to perform a channel
switch, the receiving end 1102 may send a channel
switch request to the server 1101.

[0224] When the server 1101 receives the channel
switchrequest sentfromthe receivingend 1102, the serv-
er 1101 may feed back a channel switch response to the
receiving end, in which the channel switch response not
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only includes the content in an original channel switch
response, but also includes at least one of the interval/
offset information between the first data stream and the
second data stream, and the latest data information of
the second data stream.

In this embodiment, the first data stream may be a unicast
stream, and the second data stream may be an original
multicast stream.

[0225] The interval/offset information of this embodi-
ment may be the same as the interval/offset information
as described in the above method embodiment, which is
not described in detail herein again.

[0226] The server 1101 sends the first data stream and
the channel switch response to the receiving end 1102.
[0227] In the actual application, the server 1101 may
send the data stream to the receiving end 1102 in a uni-
cast stream type or in a multicast stream type. An encap-
sulation format of the data stream sent by the server 1101
is not limited, which may be directly copied original mul-
ticast data, original multicast data stream after re-encap-
sulation, a data packet encapsulated in a retransmission
data packet format, or data of the original data stream
with re-encapsulation or without re-encapsulation.
[0228] It should be noted that, the sending of the re-
sponse message and the firstdata stream from the server
1101 to the receiving end 1102 has no strict sequence
relation, that is, the server may first send the first data
stream and then sends the response message, or the
server first sends the response message and then sends
the first data stream, or the server sends the response
message and the first data stream at the same time.
[0229] After the receiving end 1102 sends the channel
switch request to the server 1101, the receiving end 1102
may receive the first data stream and the channel switch
response from the server 1101.

[0230] After receiving the channel switch response,
the receiving end 1102 may detect buffer information of
the receiving end to determine the time of obtaining the
second data stream. The specific determination process
is the same as the determination process as described
in the above method embodiment, which is not described
in detail herein again.

[0231] It should be noted that, in this embodiment, if
the channel switch response includes the interval/offset
information between the first data stream and the second
data stream, the receiving end 1102 may directly obtain
the information from the channel switch response; and if
the channel switch response merely includes the latest
data information of the second data stream, the receiving
end 1102 may also calculate the interval/offset informa-
tion between the first data stream and the second data
stream according to the latest data information of the
second data stream and the starting position of the first
data stream. The specific manners are not limited herein.
When the server 1101 changes the sending speed of the
first data stream, the server 1101 may also send the add-
ing time calculated by the server 1101 to the receiving
end 1102 through a notification message.
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[0232] In this embodiment, if the receiving end 1102
receives the notification message, the receiving end
1102 determines, according to the adding time and the
response message, the time of obtaining the second data
stream, and the specific determination process is as de-
scribed in the above method embodiment.

[0233] After the receiving end 1102 is added into a
multicast group and begins to receive the original multi-
cast stream, the receiving end 1102 may send a unicast
stream stop message to the server 1101 to request the
server 1101 to stop sending the unicast stream, or the
server 1101 may automatically stop sending the unicast
stream after sending the unicast stream in a period of
time, which is not limited herein.

[0234] In this embodiment, when the receiving end
1102 does not receive a notification indicating the adding
time from the server or receives a wrong notification, the
receiving end 1102 delivers the information of this em-
bodiment, so that the receiving end may be added into
the multicast group at appropriate time, thereby avoiding
a problem that the receiving end 1102 cannot be added
into the multicast group or is added into the multicast
group at wrong time, and further avoiding a problem that
a double stream problem occurs in the receiving end
1102 or the unicast stream cannot catch up with the mul-
ticast stream.

[0235] A server embodimentin the embodiment of the
present invention is described in the following. Referring
to FIG. 12, an embodiment of a server according to the
present invention includes: a receiving unit 1201, a de-
termination unit 1202, and a sending unit 1203.

The receiving unit 1201 is configured to receive a mes-
sage fromareceiving end, in which the messageincludes
data processing capability information of the receiving
end.

The determination unit 1202 is configured to determine
a response message according to the data processing
capability information and data information buffered by
the server, in which the response message includes at
least one or more of starting position information of a first
data stream, an interval (or offset information) between
the first data stream and a second data stream, latest
data information of the second data stream, a lasting pe-
riod of the first data stream, a speed of the first data
stream, time required for catching up with the second
data stream by the first data stream, rate change point
information of the first data stream, data processing con-
trol information, or estimated first data amount buffered
by the receiving end or buffer time, and are not limited
to the above information.

[0236] In this embodiment, a process of determining
the response message by the determination unit 1202 is
the same as the process of determining the response
message in step 202 in the embodiment as shown in FIG.
2(a), which is not described in detail herein again.
[0237] The sending unit 1203 is configured to send the
first data stream and the response message to the re-
ceiving end, so that the receiving end performs data
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processing according to the response message.

[0238] In this embodiment, the data processing capa-
bility information includes information indicating whether
the receiving end supports rapid/slow data processing,
or a degree of supporting rapid/slow data processing.
[0239] When the receiving end supports the slow data
processing, the determination unit 1202 determines the
response message according to the supported slow data
processing capability information.

[0240] When the receiving end supports the rapid data
processing, the determination unit 1202 determines the
response message according to the supported rapid data
processing capability information.

[0241] Likewise, referring to FIG. 12, another embod-
iment of a server according to the present invention in-
cludes a receiving unit 1201, a determination unit 1202,
and a sending unit 1203.

[0242] The receiving unit 1201 is configured to receive
a message from a receiving end, in which the message
includes data processing start condition of the receiving
end.

[0243] The determination unit 1202 is configured to de-
termine a response message according to the data
processing start condition and data information buffered
by the server, in which the response message includes
a data processing start condition suggested by the serv-
er.

In this embodiment, when the determination unit 1202
determines the response message, a default first buffer
requirement and a second buffer requirement may be
used. The determination unit 1202 estimates data
amount buffered by the receiving end and buffer time in
a pre-configuration condition, and when the data amount
or the time is less than a pre-configured first buffer re-
quirement, the server may suggest using a larger data
processing start condition; and when the data amount or
time is greater than a pre-configured second buffer re-
quirement, the server may suggest using a smaller data
processing start condition. For example, if the data
processing start condition of the receiving end is 300 ms,
the default first buffer requirement is 500 ms, and the
server estimates that the buffer time of the receiving end
is 400 ms when the first data stream is over under 100
ms startdelay, the server may suggest that the start delay
of the receiving end is 200 ms.

[0244] The pre-configuration condition of this embod-
iment may be a condition that the first data streamis over,
and/or may be a condition that the first data stream catch-
es up with the second data stream, and/or may be a cer-
tain data processing start condition, and/or may be a pe-
riod of time. The sending unit 1203 is configured to send
the first data stream and the response message to the
receiving end, so that the receiving end performs data
processing according to the response message.

[0245] Likewise, referring to FIG. 12, another embod-
iment of a server according to the present invention in-
cludes a determination unit 1202, and a sending unit
12083.
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[0246] The determination unit 1202 is configured to de-
termine a first message, in which the first message in-
cludes atleast one or more of starting position information
of a first data stream, an interval (or offset information)
between the first data stream and a second data stream,
latest data information of the second data stream, a last-
ing period of the first data stream, a speed of the first
data stream, time required for catching up with the sec-
ond data stream by the first data stream, rate change
point information of the first data stream, data processing
control information, or estimated first data amount buff-
ered by the receiving end or buffer time, and is not limited
to the above information.

[0247] In this embodiment, a process of determining
the first message by the determination unit 1202 is the
same as the process described in step 302 in the em-
bodiment as shown in FIG. 3, which is not described in
detail herein again.

[0248] The sending unit 1203 is configured to send the
first data stream and the first message to the receiving
end, so that the receiving end performs data processing
according to the first message. The server of this em-
bodiment may further include a receiving unit 1201.
The receiving unit 1201 is configured to receive a mes-
sage from the receiving end, so that the determination
unit 1202 determines the first message according to the
message.

[0249] In this embodiment, the message received by
the receiving unit 1201 includes a buffer requirement.
Then, the determination unit 1202 is further configured
to determine, according to the buffer requirement includ-
ed in the message, a start position of sending the first
data stream, and determine the first message according
to the start position of sending the first data stream.
[0250] In this embodiment, the sending unit 1203 may
send information such as the interval (or offset informa-
tion) between the first data stream and the second data
stream to the receiving end, so that the receiving end
can perform data processing according to the informa-
tion, thereby improving the data sending flexibility from
the server to the receiving end.

[0251] Referring to FIG. 13, another embodiment of a
server according to the present invention includes a re-
ceiving unit 1301, and an adjusting unit 1302.

The receiving unit 1301 is configured to receive a mes-
sage from a receiving end.

The adjusting unit 1302 is configured to adjust or modify
data in a first data stream.

[0252] In this embodiment, a process of adjusting or
modifying the data in the first data stream by the adjusting
unit 1302 is the same as the process described in step
402 in the embodiment as shown in FIG. 4, which is not
described in detail herein again.

The sending unit 1303 is configured to send the adjusted
or modified first data stream to the receiving end, so that
the receiving end performs data processing on the ad-
justed first data stream.

In this embodiment, the adjusting unit 1302 may lengthen
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orshorten the first data stream according to data process-
ing capability information provided by the receiving end
and data information buffered by the server, thereby im-
proving data sending flexibility from the server to the re-
ceiving end.

[0253] A server embodiment in the embodiment of the
present invention is described in the following. Referring
to FIG. 14, an embodiment of a server according to the
present invention includes: a data storage module 1401,
a generation module 1402, a response generation mod-
ule 1403, and a sending module 1404.

[0254] The data storage module 1401 is configured to
store data of at least one data stream.

[0255] The generation module 1402 is configured to
analyze data of a second data stream stored by the data
storage module 1401 to generate a first data stream.
[0256] The response generation module 1403 is con-
figured to determine a response message, in which the
response message includes at least one of starting po-
sition information of the first data stream, an interval be-
tween the first data stream and the second data stream,
latest data information of the second data stream, and
rate change point information of the first data stream.
The sending module 1404 is configured to send the re-
sponse message and the first data stream to the receiving
end.

[0257] In this embodiment, the response generation
module 1403 may determine the response message ac-
cording to a message sent from the receiving end and
data stored by the data storage module 1401, in which
the response message includes at least one of the start-
ing position information of the first data stream, the inter-
val between the first data stream and the second data
stream, the latest data information of the second data
stream, and the rate change point information of the first
data stream.

[0258] The server of this embodiment may further in-
clude a message receiving module 1400, configured to
receive a message from the receiving end, in which the
received message includes data processing capability
information of the receiving end.

[0259] The response generation module 1403 deter-
mines the response message according to the data
processing capability information.

For ease of understanding, the server in the embodiment
of the present invention is described in the following
through a specific application scenario.

[0260] When the receiving end needs to perform a
channel switch, the server may receive a channel switch
request sent from the receiving end.

[0261] After receiving the channel switch request sent
from the receiving end, the response generation module
1403 can determine a channel switch response, in which
the channel switch response not only includes the con-
tent in the original channel switch response, but also in-
cludes at least one of the starting position information of
the first data stream, the interval between the first data
stream and the second data stream, the latest data in-
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formation of the second data stream, and the rate change
point information of the first data stream.

[0262] The sending module 1404 sends the first data
stream and the channel switch response to the receiving
end, so that the receiving end obtains, according to the
channel switch response, time of adding into a multicast
group.

[0263] In the actual application, the sending module
1404 may send the data stream to the receiving end in
a unicast stream type or in a multicast stream type. An
encapsulation format of the data stream sent by the send-
ing module 1404 is not limited, which may be directly
copied original multicast data, an original multicast data
stream after re-encapsulation, a data packet encapsu-
lated in a retransmission data packet format, or data of
the original data stream with re-encapsulation or without
re-encapsulation.

[0264] In this embodiment, after the server sends the
first data stream and the channel switch response to the
receiving end, the receiving end may determine, accord-
ing to the channel switch response and data amount buff-
ered in the receiving end, the time of obtaining the second
data stream, so when the receiving end does not receive
a notification indicating an adding time from the server
or receives a wrong notification, the receiving end deliv-
ers the information of this embodiment, so that the re-
ceiving end is added into the multicast group at appro-
priate time, thereby avoiding a problem that the receiving
end cannot be added into the multicast group or is added
into the multicast group at wrong time, and further avoid-
ing a problem that a double stream problem occurs in
the receiving end or the unicast stream cannot catch up
with the multicast stream.

[0265] A network device embodiment according to the
embodiment of the present invention is described in the
following. Referring to FIG. 15, an embodiment of a net-
work device according to the present invention includes:
a data receiving unit 1502, and a data processing control
unit 1505. The data receiving unit 1502 is configured to
receive a first data stream and a message sent from a
server, in which the message includes at least one or
more of starting position information of the first data
stream, an interval (or offset information) between the
first data stream and a second data stream, latest data
information of the second data stream, a lasting period
of the first data stream, a speed of the first data stream,
time required for catching up with the second data stream
by the first data stream, rate change point information of
the first data stream, data processing control information,
or estimated first data amount buffered by the receiving
end or buffer time, and is not limited to the above infor-
mation.

[0266] The data processing control unit 1505 is con-
figured to perform data processing according to the mes-
sage received by the data receiving unit 1502.

It should be noted that, the message received by the data
receiving unit 1502 of this embodiment may be the re-
sponse message described in the embodiment as shown
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in FIG. 2(a), or the first message described in the em-
bodiment as shown in FIG. 3, which is not limited herein.
[0267] The network device of this embodiment may
further include a request sending unit 1501. The request
sending unit 1501 is configured to send a message to
the server, in which the message includes data process-
ing capability information or a buffer requirement of the
network device.

[0268] In thisembodiment, the data processing control
information in the response message includes a rapid
data processing parameter, a slow data processing pa-
rameter, or a delay data processing parameter.

[0269] The data processing control unit 1505 performs
rapid data processing according to the rapid data
processing parameter, performs slow data processing
according to the slow data processing parameter, or per-
forms delay data processing according to the delay data
processing parameter.

[0270] The network device of this embodiment may
further include an obtaining unit 1503, and a judging unit
1504. The obtaining unit 1503 is configured to obtain the
interval (or offset information) between the first data
stream and the second data stream according to the re-
sponse message, and determine data amount or time
corresponding to a real interval according to the interval
(or offset information) between the first data stream and
the second data stream or the estimated first dataamount
buffered by the receiving end or the buffer time.

[0271] The judging unit 1504 is configured to judge
whether the data amount or time corresponding to the
real interval meets a pre-configured buffer requirement.
[0272] The definition of the real interval of this embod-
iment is the same as the definition of the real interval
described in step 204 in the embodiment as shown in
FIG. 2(a), which is not described in detail herein again.
[0273] The data processing control unit 1505 is further
configured to perform slow processing or rapid process-
ing on the first data stream according to the interval be-
tween the first data stream and the second data stream,
and the buffer requirement.

[0274] The data processing control unit 1505 of this
embodiment may specifically perform slow processing
on the first data stream when the data amount or time
corresponding to the real interval is less than a pre-con-
figured first buffer requirement, and perform rapid
processing on the first data stream when the data amount
or time corresponding to the real interval is greater than
a pre-configured second buffer requirement.

[0275] The definition of the first buffer requirement and
the second buffer requirement in this embodiment is the
same as the definition of the first buffer requirement and
the second buffer requirement described in the embod-
iment shown in FIG. 2(a), which is not described herein
again. In this embodiment, the receiving end receives
the second data stream at appropriate time. The appro-
priate time may be time during a receiving process of the
first data stream or after the first data stream is over.
[0276] Thisembodimentmay be appliedto mediaserv-
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ices such as an IPTV, a network television, a mobile tel-
evision,oraDTV, ormay also be applied to other services
related to a stream switch. For example, the receiving
end first receives the first data stream (rapidly sent first
data stream generally), and after a period of time, if pay-
loads of the first data stream and the second data stream
are about to be the same or the first data stream catches
up with the second data stream, the receiving end re-
ceives the second data stream.

[0277] The network device of this embodiment may be
a client device for requesting stream services, such as a
computer, a media player or a cell phone.

[0278] A network device embodiment according to the
present invention is described in the following. Referring
to FIG. 16, an embodiment of a network device according
tothe presentinvention includes: a request sending mod-
ule 1601, areceiving module 1602, a determination mod-
ule 1603, a data receiving module 1604, and a decoding
and playing module 1605.

[0279] Therequestsendingmodule 1601 is configured
to send a message to a server.

The receiving module 1602 is configured to receive a
response message sent from the server, in which the
response message includes at least one of starting po-
sition information of a first data stream, an interval be-
tween the first data stream and a second data stream,
latest data information of the second data stream, and
rate change point information of the first data stream.
In this embodiment, the rate change point information of
the first data stream may include the time when the rate
of the first data stream starts to change, or an interval
between the first data stream when the rate changes and
the second data stream, or data amount buffered in a
receiving end or buffer time when the rate of the first data
stream changes, or reduced data amount or time in the
interval between the first data stream and the second
data stream when the rate of the first data stream chang-
es.

[0280] The determination module 1603 is configured
to obtain interval information according to the response
message, and determine, according to the interval infor-
mation, time of obtaining the second data stream.
[0281] The data receiving module 1604 is configured
to receive the first data stream sent from the server.
[0282] The decoding and playing module 1605 is con-
figured to decode and play the received first data stream.
[0283] The determination module 1603 of this embod-
iment may further include a response processing module
16031 and a determination sub-unit 16032.

[0284] Theresponse processing module 16031 is con-
figured to obtain the interval between the first data stream
and the second data stream in the response message;
or determine the interval between the first data stream
and the second data stream according to the latest data
information of the second data stream and a starting po-
sition of the first data stream; or calculate the interval
between the first data stream and the second data stream
according to the rate change point information of the first
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data stream in the response message, and the starting
position of the first data stream.

[0285] The determination sub-module 16032 is config-
ured to determine time of obtaining the second data
stream, according to the interval information determined
by the response processing module 16031 and the buffer
information.

In this embodiment, the receiving module 1602 may be
further configured to receive a notification message sent
from the server, in which the notification message carries
an adding time.

The determination module 1603 is further configured to
determine, according to the adding time and the re-
sponse message, the time of obtaining the second data
stream.

[0286] It should be noted that, in this embodiment, the
request sending module 1601, and the decoding and
playing module 1605 are optional modules.

[0287] For ease of understanding, the network device
in the embodiment of the present invention is described
in the following through a specific application scenario.

[0288] When the receiving end needs to perform a
channel switch, the request sending module 1601 may
send a channel switch request to the server.

[0289] After the request sending module 1601 sends
the channel switch request to the server, the receiving
module 1602 may receive the first data stream and a
channel switch response from the server.

[0290] In this embodiment, the channel switch re-
sponse is determined by the server according to the
channel switch request and data in a local buffer of the
server, in which the channel switch response includes at
least one of the starting position information of the first
data stream, the interval between the first data stream
and the second data stream, the latest data information
of the second data stream, and the rate change point
information of the first data stream.

After a receiving end of the receiving module 1602 re-
ceives the channel switch response, the determination
module 1603 may detect information of the data received
by the determination module 1603, and may determine
the time of obtaining the second data stream through the
following manners.

(1) The receiving end detects the buffer information of
the receiving end.

[0291] When the buffer information begins to reduce
or remain the same after being increased to the interval/
offset information, it is determined that the current time
is the time of obtaining the second data stream.

(2) The receiving end detects the buffer information of
the receiving end.

[0292] When the bufferinformation reaches a pre-con-
figured threshold close to the interval/offset information,
it is determined that the current time is the time of obtain-
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ing the second data stream.

(3) The receiving end detects the buffer information of
the receiving end.

[0293] When the bufferinformation reaches a pre-con-
figured threshold close to the rate change point informa-
tion of the first data stream, it is determined that the cur-
rent time is the time of obtaining the second data stream.

(4) The receiving end detects a speed of receiving the
data.

[0294] T is equal to the interval/offset information di-
vided by the speed of receiving the data.

When the receiving end passes through a period of time
with a length T close to a pre-configured threshold, it is
determined that the current time is the time of obtaining
the second data stream.

[0295] It can be understood that, in this embodiment,
several examples are used to describe a process of de-
termining the time of obtaining the second data stream,
and in the actual application, more determining manners
may be used, which are not limited thereto.

[0296] It should be noted that, in this embodiment, if
the channel switch response includes interval/offset in-
formation between the first data stream and the second
data stream, the response processing module 1606 may
directly obtain the information from the channel switch
response; and if the channel switch response merely in-
cludes the latest data information of the second data
stream, the response processing module 1606 may also
calculate the interval/offset information between the first
data stream and the second data stream according to
the latest data information of the second data stream and
the starting position of the first data stream. The specific
manners are not limited herein.

[0297] When the server changes a sending speed of
the first data stream, the server may also send the adding
time calculated by the server to the receiving end through
a notification message. In this embodiment, if the receiv-
ing module 1602 receives the notification message, the
determination module 1603 may obtain the interval infor-
mation according to the adding time and the response
message, and determines, according to the interval in-
formation, the time of obtaining the second data stream.
[0298] After the receiving end is added into the multi-
cast group, the receiving end may begin to receive an
original multicast stream.

[0299] In this embodiment, when the receiving end
does not receive a natification indicating the adding time
from the server or receives a wrong natification, the re-
ceiving end delivers the information of this embodiment,
so thatthe receiving end is added into the multicast group
at appropriate time, thereby avoiding a problem that the
receiving end cannot be added into the multicast group
or is added into the multicast group at wrong time, and
avoiding a problem that a double stream problem occurs
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in the receiving end or the unicast stream cannot catch
up with the multicast stream.

[0300] Those of ordinary skill in the art should under-
stand that all or a part of the steps of the method accord-
ing to the embodiments of the present invention may be
implemented by a program instructing relevant hard-
ware. The program may be stored in acomputer readable
storage medium. The storage medium may be a ROM,
a magnetic disk, or an optical disk.

[0301] The method and the communication system for
implementing stream services, and the relevant device
provided by the present invention are described in detail
above. Persons of ordinary skill in the art can make var-
iations and modifications to the presentinventionin terms
of the specific implementations and application scopes
according to the ideas of the present invention. There-
fore, the specification shall not be construed as a limit to
the present invention.

Claims

1. A method for implementing stream services, com-
prising:

determining, by a server, a response message,
wherein the response message comprises: at
least one of an interval between a first data
stream and a second data stream, latest data
information of the second data stream, and rate
change pointinformation of the first data stream;
and

sending, by the server, the first data stream and
the response message to areceiving end, to en-
able the receiving end to perform corresponding
operation according to the response message.

2. The method according to claim 1, wherein the rate
change point information of the first data stream
comprises:

time when a rate of the first data stream starts
to change, an interval between the first data
stream when the rate changes and the second
data stream, data amount buffered by the re-
ceiving end or buffer time when the rate of the
first data stream changes, or reduced data
amount or time in the interval between the first
data stream and the second data stream when
the rate of the first data stream changes.

3. The method according to claim 1, wherein before the
determining, by the server, the response message,
the method further comprises:

receiving, by the server, a message from the
receiving end, wherein the message from the
receiving end comprises data processing capa-
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bility information of the receiving end; and
the determining, by the server, the response
message comprises:

determining, by the server, the response
message according to the data processing
capability information.

4. The method according to any one of claims 1 to 3,
wherein the enabling the receiving end to perform
the corresponding operation according to the re-
sponse message comprises: enabling the receiving
end to obtain interval information according to the
response message, and perform data processing
according to the interval information.

5. The method according to claim 1, wherein before the
determining, by the server, the response message,
the method further comprises:

receiving, by the server, a message from the
receiving end; and

the determining, by the server, the response
message comprises: determining, by the server,
the response message according to the mes-
sage from the receiving end and locally stored
data.

6. The method according to claim 1 or 5, wherein the
enabling the receiving end to perform the corre-
sponding operation according to the response mes-
sage comprises: enabling the receiving end to obtain
interval information according to the response mes-
sage, and determine time of obtaining the second
data stream according to the interval information.

7. A method for implementing stream services, com-
prising:

receiving, by a receiving end, a response mes-
sage from a server, wherein the response mes-
sage comprises: at least one of an interval be-
tween a first data stream and a second data
stream, latest data information of the second da-
ta stream, and rate change point information of
the first data stream; and

performing, by the receiving end, corresponding
operation according to the response message.

8. The method according to claim 7, wherein the rate
change point information of the first data stream
comprises:

time when a rate of the first data stream starts
to change, an interval between the first data
stream when the rate changes and the second
data stream, data amount buffered by the re-
ceiving end or buffer time when the rate of the
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first data stream changes, or reduced data
amount or time in the interval between the first
data stream and the second data stream when
the rate of the first data stream changes.

The method according to claim 7, wherein before the
receiving, by the receiving end, the response mes-
sage from the server, the method further comprises:

sending, by the receiving end, a message to the
server; wherein

the response message is determined by the
server according to the message sent from the
receiving end and data locally buffered by the
server.

10. The method according to claim 7, wherein before the

1.

performing, by the receiving end, the corresponding
operation according to the response message, the
method further comprises:

determining, by the receiving end, interval infor-
mation according to the response message, and
determining time of obtaining the second data
stream according to the interval information and
buffer information.

The method according to claim 10, wherein before
the determining, by the receiving end, the time of
obtaining the second data stream according to the
interval information and the buffer information, the
method further comprises:

detecting, by the receiving end, the buffer infor-
mation of the receiving end; and

the determining, by the receiving end, the time
of obtaining the second data stream according
to the interval information and the buffer infor-
mation comprises:

when the buffer information begins to re-
duce or remain the same after being in-
creased to the interval, determining to begin
to obtain the second data stream; or

when the buffer information reaches a pre-
configured threshold close to the interval,
determining to begin to obtain the second
data stream; or

when the buffer information reaches a pre-
configured threshold close to the rate
change point information of the first data
stream, determining to begin to obtain the
second data stream.

12. The method according to claim 10, wherein the de-

termining, by the receiving end, the interval informa-
tion according to the response message comprises:
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obtaining, by the receiving end, the interval be-
tween the first data stream and the second data
stream in the response message; or
calculating, by the receiving end, the interval be-
tween the first data stream and the second data
stream according to the latest data information
of the second data stream and a starting position
of the first data stream in the response message;
or

calculating, by the receiving end, the interval be-
tween the first data stream and the second data
stream according to the rate change point infor-
mation of the first data stream and a starting
position of the first data stream in the response
message.

13. A method for implementing stream services, com-

prising:

receiving, by a server, a message from a receiv-
ing end, wherein the message comprises data
processing capability information of the receiv-
ing end;

determining, by the server, aresponse message
according to the data processing capability in-
formation, wherein the response message com-
prises at least one of an interval between a first
data stream and a second data stream, latest
data information of the second data stream, time
required for catching up with the second data
stream by the first data stream, and rate change
point information of the first data stream; and
sending, by the server, the first data stream and
the response message to the receiving end, to
enable the receiving end to perform data
processing according to the response message.

14. The method according to claim 13, wherein the data

processing capability information comprises infor-
mation indicating whetherthe receiving end supports
rapid data processing or slow data processing, or a
degree of supporting the rapid data processing or
the slow data processing;

the determining, by the server, the response mes-
sage according to the data processing capability in-
formation comprises:

when the receiving end supports the slow data
processing, determining, by the server, the re-
sponse message according to the supported
slow data processing capability information;

or,

when the receiving end supports the rapid data
processing, determining, by the server, the re-
sponse message according to the supported
rapid data processing capability information.

15. The method according to claim 13 or 14, wherein
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data processing control information in the response
message comprises:

a rapid data processing parameter, a slow data
processing parameter, or a delay data process-
ing parameter; and

a first data amount or time comprises:

data amount buffered by the receiving end
or buffer time when the first data stream is
over or after the first data stream is over,
data amount buffered by the receiving end
or buffer time when the first data stream
catches up with the second data stream or
after the first data stream catches up with
the second data stream, data amount buff-
ered by the receiving end or buffer time in
a certain data processing start condition, or
data amount buffered by the receiving end
or buffer time after a period of time.

The method according to claim 15, wherein the per-
forming, by the receiving end, the data processing
according to the response message comprises:

performing, by the receiving end, rapid data
processing according to the rapid data process-
ing parameter, or performing slow data process-
ing according to the slow data processing pa-
rameter, or performing delay data processing
according to the delay data processing param-
eter.

The method according to claim 13 or 14, wherein
after the sending, by the server, the first data stream
and the response message to the receiving end, the
method further comprises:

obtaining, by the receiving end, the interval be-
tween the first data stream and the second data
stream according to the response message; and
performing, by the receiving end, slow process-
ing or rapid processing on the first data stream
according to the interval between the first data
stream and the second data stream and a buffer
requirement.

The method according to claim 17, wherein the per-
forming, by the receiving end, the slow processing
or the rapid processing on the first data stream ac-
cording to the interval between the first data stream
and the second data stream and the buffer require-
ment comprises:

determining, by the receiving end, data amount
or time corresponding to a real interval accord-
ing to the interval between the first data stream
and the second data stream or estimated first
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data amount buffered by the receiving end or
buffer time;

when the data amount or time corresponding to
therealintervalis less than a pre-configured first
buffer requirement, performing the slow
processing on the first data stream; and

when the data amount or time corresponding to
the real interval is greater than a pre-configured
second buffer requirement, performing the rapid
processing on the first data stream.

19. The method according to claim 17, wherein the ob-

taining, by the receiving end, the interval between
the first data stream and the second data stream
according to the response message comprises:

obtaining, by the receiving end, the interval be-
tween the first data stream and the second data
stream from the response message;

or,

calculating, by the receiving end, the interval be-
tween the first data stream and the second data
stream according to at least one of the latest
data information of the second data stream, the
time required for catching up with the second
data stream by the first data stream, and the rate
change pointinformation of the first data stream.

20. A method for implementing stream services, com-

prising:

determining, by a server, a first message,
wherein the first message comprises: at least
one of an interval between a first data stream
and a second data stream, latest data informa-
tion of the second data stream, time required for
catching up with the second data stream by the
first data stream, and rate change point informa-
tion of the first data stream; and

sending, by the server, the first data stream and
the first message to a receiving end, to enable
the receiving end to perform data processing ac-
cording to the first message.

21. The method according to claim 20, wherein the rate

change point information of the first data stream
comprises:

time when a rate of the first data stream starts
to change, an interval between the first data
stream when the rate changes and the second
data stream, data amount buffered by the re-
ceiving end or buffer time when the rate of the
first data stream changes, or reduced data
amount or time in the interval between the first
data stream and the second data stream when
the rate of the first data stream changes.
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The method according to claim 20 or 21, wherein
after the sending, by the server, the first data stream
and the first message to the receiving end, the meth-
od further comprises:

obtaining, by the receiving end, the interval be-
tween the first data stream and the second data
stream according to the first message; and
performing, by the receiving end, slow process-
ing or rapid processing on the first data stream
according to the interval between the first data
stream and the second data stream and a buffer
requirement.

The method according to claim 22, wherein the per-
forming, by the receiving end, the slow processing
or the rapid processing on the first data stream ac-
cording to the interval between the first data stream
and the second data stream and the buffer require-
ment comprises:

determining, by the receiving end, data amount
or time corresponding to a real interval accord-
ing to the interval between the first data stream
and the second data stream or an estimated first
data amount buffered by the receiving end or
buffer time;

when the data amount or time corresponding to
therealinterval is less than a pre-configured first
buffer requirement, performing the slow
processing on the first data stream; and

when the data amount or time corresponding to
the real interval is greater than a pre-configured
second buffer requirement, performing the rapid
processing on the first data stream.

The method according to claim 22, wherein the ob-
taining, by the receiving end, the interval between
the first data stream and the second data stream
according to the first message comprises:

obtaining, by the receiving end, the interval be-
tween the first data stream and the second data
stream from the first message;

or,

calculating, by the receiving end, the interval be-
tween the first data stream and the second data
stream according to at least one of the latest
data information of the second data stream, the
time required for catching up with the second
data stream by the first data stream, and the rate
change pointinformation of the first data stream.

The method according to claim 20 or 21, wherein
before the determining the first message, the method

further comprises:

receiving, by the server, a message from the
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receiving end; and
the determining the first message comprises:

determining, by the server, the first mes-
sage according to the message from the re-
ceiving end.

. The method according to claim 25, wherein the mes-
sage from the receiving end comprises the buffer
requirement;
the determining, by the server, the first message
comprises:

determining, by the server, a start position of
sending the first data stream according to the
buffer requirement comprised in the message
from the receiving end; and

determining the first message according to the
start position of sending the first data stream.

. A communication system, comprising:

a server, configured to determine a response
message, wherein the response message com-
prises at least one of an interval between a first
data stream and a second data stream, latest
data information of the second data stream, and
rate change point information of the first data
stream; and send the first data stream and the
response message to a receiving end; and

the receiving end, configured to receive the first
data stream and the response message from
the server, and perform corresponding opera-
tion according to the response message.

. The communication system according to claim 27,
wherein the receiving end is configured to perform
data processing according to the response message
or determine time of obtaining the second data
stream.

The communication system according to claim 27 or
28, wherein the receiving end is further configured
to calculate the interval between the first data stream
and the second data stream according to the latest
data information of the second data stream and the
starting position of the first data stream.

. A communication system, comprising:

a server, configured to receive a message from
a receiving end, wherein the message compris-
es data processing capability information of the
receiving end; determine a response message
according to the data processing capability in-
formation, wherein the response message com-
prises at least one of an interval between a first
data stream and a second data stream, latest
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data information of the second data stream, time
required for catching up with the second data
stream by the first data stream, and rate change
point information of the first data stream; and
send the first data stream and the response
message to the receiving end; and

the receiving end, configured to receive the first
data stream and the response message sent
from the server, and perform data processing
according to the response message.

The communication system according to claim 30,
wherein,

the receiving end obtains the interval between the
first data stream and the second data stream accord-
ing to the response message, and performs slow
processing or rapid processing on the first data
stream according to the interval between the first da-
ta stream and the second data stream and a buffer
requirement.

The communication system according to claim 30 or
31, wherein data processing control information in
the response message comprises: a rapid data
processing parameter, a slow data processing pa-
rameter, or a delay data processing parameter; and
the receiving end performs rapid data processing ac-
cording to the rapid data processing parameter, or
performs slow data processing according to the slow
data processing parameter, or performs delay data
processing according to the delay data processing
parameter.

A communication system, comprising:

a server, configured to determine a first mes-
sage, wherein the first message comprises at
least one of an interval between a first data
stream and a second data stream, latest data
information of the second data stream, time re-
quired for catching up with the second data
stream by the first data stream, and rate change
point information of the first data stream; and
send the first data stream and the first message
to a receiving end; and

the receiving end, configured to receive the first
data stream and the first message sent from the
server, and perform data processing according
to the first message.

The communication system according to claim 33,
wherein the rate change point information of the first
data stream comprises:

time when a rate of the first data stream starts
to change, an interval between the first data
stream when the rate changes and the second
data stream, data amount buffered by the re-
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ceiving end or buffer time when the rate of the
first data stream changes, or reduced data
amount or time in the interval between the first
data stream and the second data stream when
the rate of the first data stream changes.

The communication system according to claim 33,
wherein,

the receiving end obtains the interval between the
first data stream and the second data stream accord-
ing to the first message, and performs slow process-
ing or rapid processing on the first data stream ac-
cording to the interval between the first data stream
and the second data stream and a buffer require-
ment.

The communication system according to any one of
claims 33 to 35, wherein the server is further config-
ured to receive a message from the receiving end.

The communication system according to claim 36,
wherein the message from the receiving end com-
prises the buffer requirement; and

the server determines a start position of sending the
first data stream according to the buffer requirement,
and determines the first message according to the
start position of sending the first data stream.

A server, comprising:

a response generation module, configured to
determine a response message, wherein the re-
sponse message comprises at least one of an
interval between a first data stream and a sec-
ond data stream, latest data information of the
second data stream, and rate change point in-
formation of the first data stream; and

a sending module, configured to send the first
data stream and the response message to a re-
ceiving end, to enable the receiving end to per-
form corresponding operation according to the
response message.

The server according to claim 38, wherein the rate
change point information of the first data stream
comprises:

time when a rate of the first data stream starts
to change, an interval between the first data
stream when the rate changes and the second
data stream, data amount buffered by the re-
ceiving end or buffer time when the rate of the
first data stream changes, or reduced data
amount or time in the interval between the first
data stream and the second data stream when
the rate of the first data stream changes.

The server according to claim 38 or 39, wherein the
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server further comprises:

a message receiving module, configured to re-
ceive a message from the receiving end, where-
in the received message comprises data
processing capability information of the receiv-
ing end; and

the response generation module determines the
response message according to the data
processing capability information.

41. The server according to claim 38 or 39, wherein the

response generation module determines the re-
sponse message according to the message from the
receiving end and data stored by a data storage mod-
ule.

42. A server, comprising:

a receiving unit, configured to receive a mes-
sage fromareceiving end, wherein the message
comprises data processing capability informa-
tion of the receiving end;

a determination unit, configured to determine a
response message according to the data
processing capability information, wherein the
response message comprises at least one of an
interval between a first data stream and a sec-
ond data stream, latest data information of the
second data stream, time required for catching
up with the second data stream by the first data
stream, and rate change pointinformation of the
first data stream; and

a sending unit, configured to send the first data
stream and the response message to the receiv-
ing end, to enable the receiving end to perform
data processing according to the response mes-
sage.

43. The server according to claim 42, wherein the data

processing capability information comprises infor-
mation indicating whether the receiving end supports
rapid/slow data processing, or a degree of support-
ing the rapid/slow data processing;

when the receiving end supports the slow data
processing, the determination unit determines the
response message according to the supported slow
data processing capability information; and

when the receiving end supports the rapid data
processing, the determination unit determines the
response message according to the supported rapid
data processing capability information.

44. A server, comprising:

a determination unit, configured to determine a
first message, wherein the first message com-
prises: at least one of an interval between a first

10

15

20

25

30

35

40

45

50

data stream and a second data stream, latest
datainformation of the second data stream, time
required for catching up with the second data
stream by the first data stream, and rate change
point information of the first data stream; and
a sending unit, configured to send the first data
stream and the first message to a receiving end,
to enable the receiving end to perform data
processing according to the first message.

45. The server according to claim 44, wherein the rate

change point information of the first data stream
comprises:

time when a rate of the first data stream starts
to change, an interval between the first data
stream when the rate changes and the second
data stream, data amount buffered by the re-
ceiving end or buffer time when the rate of the
first data stream changes, or reduced data
amount or time in the interval between the first
data stream and the second data stream when
the rate of the first data stream changes.

46. The serveraccording to claim 45, further comprising:

a receiving unit, configured to receive a mes-
sage from the receiving end.

47. The server according to claim 46, wherein,

the message received by the receiving unit compris-
es: a buffer requirement;

the determination unit is further configured to deter-
mine a start position of sending the first data stream
according to the buffer requirement comprised in the
message, and determine the first message accord-
ing to the start position of sending the first data
stream.

48. A network device, comprising:

a receiving module, configured to receive a re-
sponse message from a server, wherein the re-
sponse message comprises at least one of an
interval between a first data stream and a sec-
ond data stream, latest data information of the
second data stream, and rate change point in-
formation of the first data stream; and

a determining module, configured to determine
interval information according to the response
message, and determine time of obtaining the
second data stream according to the interval in-
formation.

55 49. The network device according to claim 48, wherein

32

the rate change point information of the first data
stream comprises:
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stream and the second data stream when the
rate of the first data stream changes.

time when a rate of the first data stream starts
to change, an interval between the first data
stream when the rate changes and the second

data stream, data amount buffered by a receiv- 53. The network device according to claim 51 or 52, fur-

ing end or buffer time when the rate of the first & ther comprising:
data stream changes, or reduced data amount
or time in the interval between the first data a request sending unit, configured to send a
stream and the second data stream when the message to the server, wherein the message
rate of the first data stream changes. comprises data processing capability informa-
10 tion or a buffer requirement of the network de-
50. The network device according to claim 48 or 49, vice.
wherein the determination module comprises:
54. The network device according to claim 53, further
a response processing module, configured to comprising:
obtain the interval between the first data stream 75
and the second data stream in the response an obtaining unit, configured to obtain the inter-
message; or determine the interval between the val between the first data stream and the second
first data stream and the second data stream data stream according to the message from the
according to the latest data information of the server, and determine data amount or time cor-
second data stream and a starting position of 20 responding to a real interval according to the
the first data stream; or calculate the interval be- interval between the first data stream and the
tween the first data stream and the second data second data stream or an estimated first data
stream according to the rate change point infor- amount buffered by the receiving end or buffer
mation of the first data stream in the response time; and
message and the starting position of the firstda- 25 a judging unit, configured to judge whether the
ta stream; and data amount or time corresponding to the real
the determination sub-module, configured to de- interval meets a pre-configured buffer require-
termine time of obtaining the second data ment;
stream, according to the interval information de- wherein, the data processing control unit is fur-
termined by the response processing module 30 ther configured to perform slow processing or
and buffer information. rapid processing on the first data stream accord-
ing to the interval between the first data stream
51. A network device, comprising: and the second data stream and the buffer re-
quirement.
adatareceiving unit, configured to receive afirst 35
data stream and a message from a server,
wherein the message from the server comprises
at least one of an interval between the first data
stream and a second data stream, latest data
information of the second data stream, time re- 40
quired for catching up with the second data
stream by the first data stream, and rate change
point information of the first data stream; and
adata processing control unit, configured to per-
form data processing according to the message 45
from the server.
52. The network device according to claim 51, wherein
the rate change point information of the first data
stream comprises: 50

time when a rate of the first data stream starts
to change, an interval between the first data
stream when the rate changes and the second
data stream, data amount buffered by a receiv- 55
ing end or buffer time when the rate of the first
data stream changes, or reduced data amount
or time in the interval between the first data
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A server receives a message from a receiving end.

:

The server adjusts or modifies data in a first data stream.

!

The server sends the adjusted or modified first data stream to the
receiving end.

;

The receiving end performs data processing on the adjusted or
modified first data stream.

FIG. 4

A server receives a message from a receiving end.

v

The server sends the first data stream and the response message to
the receiving end.

v

The receiving end performs data processing on the first data stream.
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A receiving end sends a message to a server.
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The receiving end receives a response message sent from the server.
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The receiving end determines time of obtaining the second data
stream according to the response message.
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The server determines a response message according to the message and data
locally buffered by the server.

:

The server sends the first data stream and the response message to the receiving
end.

I

The receiving end receives the response message sent from the server.

I

The receiving end determines time of obtaining the second data stream
according to the response message.
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